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EFFECT OF GASEOUS AND SOLID SIMULATED JET PLUMES 
ON AN OlOA SPACE SHUTTLE LAUNCH CONFIGURATION 
AT MACH NUMBERS FROM 1.6 TO 2.2 

By Jules B. Dods , Jr.*, Jack J. Brovmson*, Kenneth L. Blackwell**, 

John P. Decker***, Donald L. Kassner*, and Barney B. Roberts**** 

Ames Research Center 

ABSTRACT 

An experimental investigation was conducted in the Ames 9“ by 7-Foot 
Supersonic Wind Tunnel to determine the effect of plume -induced flow sep- 
aration and aspiration effects due to operation of both the orbiter and 
the solid rochet motors on a 0.019-scale model of the launch configuration 
of the Space Shuttle Vehicle, Longitudinal and lateral-directional sta- 
bility data were obtained at Mach numbers of 1,6, 2,0, and 2.2 with and 
without the engines operating. The plumes exiting from the engines were 
simulated by a cold gas jet supplied by an auxiliary 200 atmosphere air 
supply system, and by solid body plume simulators. Comparisons of the 
aerodynamic effects produced by these two simulation procedures are pre- 
sented. The data indicate that the parameters most significantly affected 
by the jet plumes are the pitching moment, the elevon control effectivenes 
the axial force, and the orbiter wing loads. It is shown that the solid 
rocket motor (SRM) plumes have the largest* effect on the aerodynamic char- 
acteristics, The effect of the orbiter plumes in combination with the 
SRM plumes is, however, also significant. It is shown that variations in 



f 

the nozzle design parameters ca.n be used to reduce plume-induced aero- 
dynamic effects* It is suggested that configuration design changes, such 
as a more rearward location of the SRM nozzles, should produce smaller 
plume-induced effects. 

The tests were conducted at angles of attack from -^° to 10° and at 
angles of sideslip from -U° to 6°, Flow visualization studies were made 
to determine the extent of flow separation on the wing and body caused 
by the Jet plumes. The vapor-screen technique was used to show the cross 
sectional shape of the operational plumes at various distances from the 
nozzle exit for a limited range of angles of attack. 


*NASA, Ames Research Center *#NASA, Marshall Space Flight Center 

***NASA, Langley Research Center . tt ***NA3A, Johnson Space Center 



TABLE OF CONTENTS 


ABSTRACT 

INDEX OF MODEL FIGURES 

INDEX OF DATA FIGURES 

NOMENCLATURE 

INTRODUCTION 

TEST FACILITY 

MODEL DESCRIPTION 

PLUME SIMULATION 

TESTING AND PROCEDURE 

RESULTS AND DISCUSSION - 

CONCLUSIONS 

REFERENCES 

TABLES 

1. MODEL GEOMETRY 

2. MODEL NOZZLE GEOMETRY 

'3- SRM SOLID PLUME SHAPES 

4. PROTOTYPE NOZZLE-MOTOR CHARACTERISTICS 

5. LAUNCH TRAJECTORY CONDITIONS 

6. EXPERIMENTAL SRM PLUME SHAPES AND TEST CONDITIONS 

7. NOZZLE TEST CONDITIONS 

8. DATA SET COLLATIONS 


Page 

iii 

3 

4 
6 

10 

12 

13 

14 
17 
19 
28 
30 


31 

34 

36 

37 

38 

39 
46 
48 


1 



TABLE OF CONTENTS - continued 


Page 

FIGURES „ 

MODEL ' 51 

DATA ' 65 

* 

APPENDIX 

TABULATED DATA LISTING 


2 



Figure 


INDEX OF MODEL FIGURES 
Title 


1 Axis systems 

2 Model description 

(a) O^OA Integrated vehicle 

(b) . Orbiter 

(c) Orbiter fuselage 

(d) EHOT 

(e) Solid rocket motors. Si 

(f) Vertical tail ACPS pods P1V 

(g) SRM plumes 

3 Installation of the 0. 019-scale model launch config- 
uration of the Space Shuttle Vehicle with the O^tOA 
orbiter 

(a) Front view 

(b) Rear view . 

(c) Front view with M = l.U nozzle design solid plume 
simulators 


It 


5 

6 


Average plume shape variations with the viscous mixing 
parameter (pu)./(pu) ra for various SRM nozzle designs 
at M = 1.6. J 

Average SRM plume shape variations with the viscous 
mixing parameter (pu)./(pu) for M ='2.0 nozzle 
design at M = 2.0 J 

Variation of the average gaseous SRM plume shape with 
the viscous mixing parameter at a given distance from 
t the nozzle exit 


Page 

51 

52 . 

53 

5^ 

55 

56 

57 

58 


59 

Go 

6l 

6 2 
63 
6k 


3 



INDEX OF DATA FIGURES 


Figure 

Title 

Page 

7 

Effect of plume size on longitudinal characteristics 

1-12 

8 

Effect of plume size on lateral characteristics. 
Alpha = 0.0 

13-22 

9 

Effect of nozzle design point on longitudinal 
characteristics 

23-27 

' 10 

Effect of orbiter and SRM plumes on longitudinal 
characteristics. Beta = 0.0 

28-39 

11 

Effect of orbiter and SRM plumes on lateral 
characteristics 

1(0-50 

12 

Comparison of gaseous and solid SRM plumes 

-51-60 

13 

Comparison of control effectiveness with gaseous 
and solid SRM plumes 

61-70 

Ik 

Plume effects with and without 0MS 

71-80 

15 

Effect of alpha on lateral characteristics with 
plumes 0MS on 

81-85 

l6 

Effect of alpha on lateral characteristics with 
plumes 0MS off 

86-90 

IT 

Effect of plumes on elevon and rudder power. 
Beta = 0.0 

91-116 

18 

Effect of plumes on elevon and rudder power , 
Alpha =0.0 

117-1 3S 

19 

Effect of plumes on aileron power. Beta =0.0 

133-14C 

' 20 

Effect of plumes on aileron power. Alpha = 0.0 

1.U1-15C 

21 

Effect of plume size on elevon and rudder power. 
Beta =0.0 

151-16* 

22 

Effect of plume size on elevpn and rudder power, 
Alpha =0,0 

167-17* 


4 



INDEX OF DATA FIGURES 


Figure 

23 

2k 

25 

26 
27 


Title 

/ 

Effect of orbiter and. SRM plumes on elevon and rudder 
power, Beta =0.0 

Effect of orbiter and SRM plumes on elevon and. rudder 
power, Alpha =0.0 

Effect of plumes on elevon effectiveness 
Effect of plumes on rudder effectiveness 
Effect of plumes on aileron effectiveness 


Page 

177-192 

193-202 

203-201+ 

205-208 

209-210 


5 



NOIvJENCLATIjI® 


The axis system and sign convention are shown in figure 1 4 Owing 
to the limitations of the computer notation system in plotting data, con- 
ventional aerodynamic symbols have been replaced by plot symbols in the 
data figures as noted in the following list . 


Plot 

Symbol Symbol 
b 


c 



CN 

C A 

CA 

C Y 

CY 

\ 

CAB 

V- 

CAF 

C 

. m 

CLM 

C 

n 

CYN 

H 

cbl 


CWBM 


AR 

B.L. 

F.S. 

W.L„ 


Definition 
wing span, m 

mean aerodynamic chord, m 

normal-force coefficient, normal force/qS 

axial-force coefficient, axial force/qS 

side-force coefficient, side force/qS 

base force coefficient, (base force - A^(p^ - ))/<!$ 

forebody axial-force coefficient, C - Ch 

A \ 

pitching-moment coefficient, pitching mcment/qSc 
yawing-moment coefficient, yawing moment /qSb 

rolling-moment coefficient, rolling moment/qSb 

wing root bending-moment coefficient, bending 
moment/qSc 

aspect ratio 

butt line, orbiter wing .reference plane, m 
fuselage station,' m 
water line, m 
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L 


'length of hydrogen-oxygen tank, m 

M 

MACH 

free-stream Mach number 

q 


? 

free-stream dynamic pressure, N/m' 

r . 
e 


radius of nozzles at exit plane, m 

r 

u 


radius of upper gaseous plume boundaiy, m 

T i 


radius of lower gaseous plume boundary, m 

r 


average gaseous plume boundary, (r^ + )/2, m 

S 


2 

wing area, m 

X 


longitudinal distance downstream of nozzle exit 
plane, m 


XCP/L 

center of pressure 

a 

ALPHA 

angle of attack, degrees 

3 

BETA 

angle of sideslip, degrees 

6 

a 

•AILRON . 

aileron deflection, degrees 

6 

e 

E LEVON 

eleven deflection, degrees 

6 

r 

RUDDER 

rudder deflection, degrees 

(pu)j 


density velocity product of jet at exit plume 
boundary, N/m 2 - sec* 

Cpu)„ 


tunnel freestream density velocity product, 
N/m 2 - sec. 

lP c /p t > 

I CO 

PC/PT 

ratio of engine chamber pressure to tunnel 
total pressure / 

( p c / p t^ se t 

PC/PT 

ratio as set 

( V P a> 


ratio of engine chamber pressure to nozzle 


exit static pressure 
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(P /P^ ) , (P /? } ,. ( Calibration factor), where calibration 

c t cal c t set. 

factor = <P c /P e > theo ^/(P e /P e ) exper . 



NOM 

nominal or design PC/PT 

A/A* 

A/A 

ratio of nozzle exit area to minimum throat area 


SRM 

solid rocket motors 


ORB 

orbiter 


TNK 

hydrogen-oxygen tank 

- L 

A<? 

a 

DCBL 

rolling-moment coefficient increment due to control 
surface de fie c t i on . 

i 

DCBLP. 

rolling-moment coefficient increment due to control 
surface deflection in presence of plumes* 

AC y 

r 

DCYN 

yawing-moment.. coefficient increment due to control 
surface' deflection. 


DCYNP 

yawing-moment coefficient increment due to control 
surface deflection in presence of plumes* 

AC 

m 

A6 

e 

DCLM 

pitching-moment coefficient increment due to control 
surface deflection. 


DCWP 

pitching-moment coefficient increment due to control 
surface deflection in presence of plumes. 


DCBLA 

ratio of rolling-moment increments due to aileron 
deflection , plume on divided hy plume off. 

> 

DCBLR 

ratio of rolling-moment increments due to rudder 
deflection, plume on divided by plume off. 


DCYNR 

\ 

ratio of yawing-moment increments due to rudder 
deflection, plume on divided by plume off. 


DCLME 

ratio of pitching-moment increments due to elevator 
deflection, plume on divided by plume off. 
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DCBLDB 


slope of rolling-moment coefficient vs. angle of 
sideslip. 

slope of yavring-moment coefficient vs. angle of 
pideslip. 


DCYNDB 



INTRODUCTION . . 

During the ascent, or launch * phase of the Space Shuttle Vehicle 
trajectory , both the orbiter main propulsion systems and the large 'solid 
rocket motor boosters are in operation. The plumes formed by the exhaust 
gases of these boosters have been shown to induce flow separation over the 
aerodynamic control surfaces of the orbiter vehicle. This flow separation 
causes a reduction in the vehicle aerodynamic control effectiveness and an 
increase in the vehicle aerodynamic loads, both static and dynamic. In 
order to investigate the magnitude and significance of these plume- induced 
effects, tests were conducted in the Ames Research Center’s 9- hy 7-Foot 
Supersonic Wind Tunnel on a 0.019-scale model of the JSC 040A Space Shuttle 
Vehicle in the ascent configuration with provisions for both gaseous and 
solid simulation of the exhaust plumes . .The tests were conducted at Mach 
numbers of 1*6, 2.0 and 2.2, at angles of attack from -4° to 10° , and at 
angles of sideslip from -4° to 6°. 

Solid plume simulation tests on the seme scale model have been con- 
ducted previously in the Ames 9- by 7-Foot SWT and the 11- by 11-Foot TWT, 
and the results have been presented in reference I. For purposes of the 
present investigation , tests utilizing the solid plumes for M =1-4 and 
1.6 of the; reference tests were repeated inasmuch as the pitching moments 
would not be comparable because, for the present tests, the nozzle pressure 
loads were not being measured by the force balance. The nozzles and 
, their pressure chambers were an integral portion of the supporting sting. 
The solid plume shapes were predicted from reference 2. 
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In addition to the basic objective of obtaining the longitudinal and 
lateral aerodynamic stability characteristics and the vehicle control 
effectiveness with and yithout the exhaust plume simulation, wing root 
bending-moment increments were obtained, and a study was conducted of the 
off-design variations such as the number of engines operating, the area 
ratio, and- altitude. 
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TEST FACILITY 


The Ames 9- by 7-Foot Supersonic Wind Tunnel is of the closed-return, 
variable-density type with a 9 - by 7-foot rectangular test section. The 
nozzle is of the asymmetric, sliding-block type in which the variation of 
the Mach number is achieved by streamwise translation of the fixed con- 
tour block that forms the floor of the nozzle. The Mach number range of 

this test facility is continou'sly variable from 1.55 to 2.5. This facility 

6 6 

can be operated at unit Reynolds numbers from 3.9370 x 10 to 21.325 x 10 
per meter. 
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MODEL DESCRIPTION 


The 0.019-scale model of the Space Shuttle Vehicle launch configura- 
tion consisted of a JSC Ol+OA orbiter combined with an external hydrogen- 
oxygen tank (EHOT, -8*2885 m diameter , full-scale) and two externally 
mounted solid rocket motors (SRM, 3.962*1 m diameter, full-scale). The 
details of the model are shown in figures 2(a) through 2(g) and pertinent 
full-scale and model-scale dimensions are given in table 1. The model 
-nozzle geometry is given in table 2. Front and rear views of the model 
installed in the tunnel are given in figures 3(a) and 3(b), and a front 
view of the model with M = 1.1+ nozzle design solid plume simulators is 
shown in figure 3(c), Solid plume simulators were used to compare the 
test results with gaseous, plumes . The solid plume simulators designed 
for M = 1*U and 1.6 are shown in figure 2(h) and the coordinates are given 
in table 3. One wing of the orbiter was instrumented with strain gages 
to measure wing-bending moments. 
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PLUME SIMULATION 

Bqth the orb iter and the SRM propulsion system exhaust plumes were 
simulated by air expanding from supersonic nozzles supplied by a high- 
pressure (200 atmospheres ) air system. The supersonic nozzles were de- 
signed based on consideration of: (l) calculated prototype plume shapes 
and flow characteristics; (2) application of plume simulation criteria; 
and (3) vehicle model limitations* The prototype plume shapes were calcu- 
lated using Lockheed’s Method-of-Characteri sties Computer Program (V0FM0C), 
reference 3- The orbiter and SRM motor characteristics used as input to 
this program are summarized in table U. These characteristics represent 
the best available data for the engine operating conditions and nozzle 
configurations . 

Specific motor-nozzle specifications were not available for the SRM’s. 
Therefore. y calculation of the SRM plumes was based on the nozzle exit con- 
ditions. determined only from nozzle area ratio and exit lip angle infor- 
mation*. Equilibrium chemistry data for use with the V0FM0C program were 
calculated using the NASA-Lewis Chemical Equilibrium Chemistry (CEC) pro- 
gram Reference h .. A propellant composition representative of prior. SRM 
systems was utilized. The chamber pressure of the SRM motor decreases with 
time as shown in table 4. Therefore, a unique set of equilibrium chemistry 
data was used at each trajectory point. Newtonian pressure conditions 
vere assumed to define the SRM plume boundaries* The freest ream flow was 
assumed, to be uniform and parallel to the nozzle centerline. No attempt 
was. made to consider two-phase flow effects in the flow field calculations. 
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SRM prototype plume boundary shapes were determined ' for the trajectory 
conditions listed in table 5 . 

Design of the model nozzles was an iterative process. Design criteria 
for the model nozzles were the plume shape similarity parameters found in 
.reference 5. The objective of these similarity parameters is to match the 
overall prototype plume shape as closely as possible. However, due to a 
;one-dimensional flow assumption that was used in the model nozzle design 

I 

s’- 

procedures , prototype values of the similarity parameters were not dupli- 
cated by the model nozzles. It was found, through parametric calculations, 
.that the prototype plume shapes could be satisfactorily matched by the 
model nozzles even though the similarity parameters of reference 5 were 
.not duplicated. In fact, this investigation revealed that all prototype 
.plume shapes could be produced by ea,ch of the model nozzles whereas the 
criteria of reference 5 require a different nozzle for each plume shape. 
;This gave the ability, at least theoretically, to hold plume shapes 
constant and to investigate the effects of other plume parameters upon 
base pressure and plume-induced separation. 

Consideration of the limitations dictated by the vehicle model design 
required a modification to the simulation criteria.' In the case of the 
SRM, the conical model nozzle area ratio was held constant and the angle 
of the conical nozzle section and the model chamber pressure were varied 
to satisfy plume boundary simulation. This procedure permitted the nozzle 
exit dimension to remain constant and the nozzle overall length to remain 
within acceptable limits. 
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Simulation of the brhiter plume shapes more closely followed the estab- 
lished criteria, ftozzle length limitations dictated by vehicle model con- 
siderations required the use of contoured nozzles. To satisfy this re- 
quirement the prototype orbiter contour was scaled down and utilized. 

Model area ratio was changed by varying the model throat size arid fairing 
the nozzle throat into the scaled contour. Model chamber pressure was 
then varied in order to match the prototype plume boundary shapes. 



TESTING AND, PROCEDURE 

f 

The model was sting mounted through the base of the external hydrogen- 
oxygen tank, and force and moment data were obtained from an internally 
mounted six-component strain gage balance. The moment center was 0.5005 m 
aft of the EHOT nose and was 0.02316 m above the, centerline (figure 2(a)). 
The nozzles and the nozzle pressure chambers for both the orbiter and the 
SRM's were an integral portion of the sting, and thus the forces and pres- 
sures on the nozzles were not measured on the strain-gage balance. Base 
and cavity chord force corrections were, however, applied to the data. 

The jet plumes generated from the SRM's and the orbiter engines were 
simulated with cold air supplied by the tunnel auxiliary 200 atmosphere 
air supply system. The .SRM's and the orbiter engines were independently 
supplied by using a compartmented sting design. The tynnel total pressure 
conditions were dictated by the capacity of the auxiliary air supply system 
to set nozzle design pressure ratios (P /P ) as well as for the under 

CO 

and overexpanded pressure ratios tested to illustrate the effect of plume 
size. The high mass and pressure addition to the tunnel circuit caused 
the tunnel total pressure to rise considerably during a "blow” of the 

i 

model engines. Special operational procedures were thus required. After 

t 

sufficient experimentation with the tunnel pressurizing air system,. it 
-was founcL possible to maintain nearly constant tunnel total pressure during 
a data-taking sequence by continuous suction on the tunnel circuit. 

Data were obtained at Mach numbers of 1.6, 2.0 and 2.2 for angles 
of attack from -h° to 10° and angles of sideslip from to 6° with and 
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without the gaseous plume simulation. In addition data were obtained for 
solid plume simulation at a free stream Mach number of 1.6 using M = 1.4 
and 1.6 solid- plume simulators. Fluorescent oil-flow studies of the upper 
and lower surfaces of the orbiter wing and body were made with and with- 
out the gaseous flow simulation. 

Transistion was artificially induced on the vehicle by applying 
spherical roughness elements to the wing, the tail* and the noses of the 
: SHOT * the SRM's, and the orbiter. The roughness elements were about 
2.6924 x ltT* 4 rn in diameter and were located about 0.0254 m aft of the 
nose of the EHOT, the nose of the SRM's, and the nose of the orbiter. The 
-strips of roughness on the wings and tail were also about 0.0254 m aft of 
the leading edges. 

As previously mentioned* the model was tested with different design 
Mach-number nozzles to simulate plume shapes larger and smaller than. the 
prototype plume shape. A tabulation of experimentally measured plume 
shapes derived from schlieren photograph measurements is given in table 
6. The nozzle test conditions are given in table 7« 



'' RESULTS AND DISCUSSION 

The objectives of the present test were to obtain longitudinal and 
lateral stability characteristics and rudder , aileron and elevator control 
effectiveness, and wing root-bending moment increments with and without 
jet exhaust plumes operating in' order to evaluate the plume-induced separa- 
tion effects on the current Space Shuttle Vehicle design* Of secondary 
importance was the evaluation of solid vs. gaseous plume simulations, re- 
cognizing that the solid plumes represent only a rough approximation be- 
cause of the basic error in using a solid body to represent a gaseous 
boundary. Figures k and 5 present experimentally determined average plume 
shape variations with the viscous mixing parameter for various nozzle de- 
signs at free stream Mach numbers of 1.6 and 2.0, Figure 6 shows the 
variation of the average gaseous plume shape with the viscous mixing para- 
meter at a given distance from the nozzle exit, with different nozzle de- 
signs illustrated. Also shown are the corresponding plume dimensions for 
the solid plume simulators. The remainder of the discussion of the test 
findings will be divided into basic propulsion effects and simulation 
problems. . The basic data are presented in figures 7 through 2? as describ* 
in detail in the listing presented as table 8. 

Basic Propulsion Effects / 

v / 

Nominal Power - A/A* = 8 

For the space shuttle launch configuration of the present tests, the 
plumes generated by the propulsion system cause significant effects on the 
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aerodynamic characteristics of the vehicle. The data show that the most 
significantly affected characteristics are the pitching momenta elevon 
control effectiveness s the axial force, and the orbiter wing loads-* The 
changes in these characteristics from the power-off case are, of course, 
caused by the plume-induced flow separation (evidenced from the force and 
pitching-moment data and confirmed by fluorescent oil flow observations, 
not shown). Flow separation on the- wing varies significantly with angle 
;of attack for the Mach numbers tested. At near, zero angle of attack there 
•is only a small area of separation on the wing trailing edge ahead of the 
plume, extending no further forward than the elevon hinge line. As the 
angle of attack increases (either positively or negatively), the extent 
of flow separation increases until at 10° a the outboard portion of the 
wing, as described by a line from 50 percent of the leading edge and 80 
‘percent of the trailing edge, was completely separated by the jet plume. 

The oil flow did not cover the rearward portion of the external tank and 
the SRM's so the extent of the flow separation there could not be visual- 
ized, but it is suspected that the separation was limited to a small aft 
region. As shown in figure' 7, the plume-induced flow separation on the 

i 

wing body ^causes a localized change in load distribution, resulting in a 

•10 to 20 percent decrease in normal force, creating a pitch-up moment that 

is maximum at angles of attack -2 > a > k degrees. This pitch-up is 

accompanied by a large C shift. Flow separation on the wing causes a' 

o 

considerable reduction in root bending-moment which follows the same trends 
as the total vehicle moments (figure 7). Because the elevons are submerged 

. A 
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in the separated flow region, their effectiveness is drastically reduced, 
and for M > 2.0 control reversal existed as shown in figures ll and 15. 

Lateral-directional characteristics were not as severely affected by 
propulsion operation. Rudder control effectiveness was reduced by approx- 
imately 50 percent and aileron effectiveness was reduced to nearly zero, 
while lateral and directional stability was affected by 15 to 25 percent 
(figure 8). It is important to note that even though lateral-directional 
levels are reduced, the stability characteristics as a function of the 
angle of sideslip are more nearly linear than the longitudinal data. The 
longitudinal data have large shifts in the zero intercepts and the gradi- 
ents change sign as a function of angle of attack. 

Engine Isolation 

The change in the aerodynamic characteristics as previously discussed, 
is caused by flow separation on the vehicle. By observing the data where 
the orbiter and the SRM plumes are operated separately and together, the 
effects caused by each propulsion system can be isolated. The data indi- 
cate that the SRM plumes have the largest effect on the aerodynamic char- 
acteristics. The orbiter plumes, by themselves, affect the data very 
little; however, their contribution is magnified when coupled-with the 
SRM operation (figures 10 and 11 ). 

Nozzle Design Sensitivity 

The data presented in figure 7 illustrate the rather large effects 
on the vehicle aerodynamic characteristics (in particular, the pitching 
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moments) for moderate changes in the prototype nozzle design* The nomina. 
data for this test were; obtained for a prototype nozzle area ratio* A/A* 

~ with variations on either side of this value; i.e.* as shown in 
figure 7 %/?or A/A* =12* and for an effectively lower value of A/A* that 
was obtained by operating the model nozzle at about 30-percent higher than 
design chamber pressures. The data illustrate that larger expansion 
ratios (which yield smaller plumes) will reduce the jet plume effect on 
the vehicle aerodynamics. In‘ fact* the data are sensitive to small changes 
in the plume shape in genera].* which is illustrated by comparing the data 
of figures h and 5> which show the plume shape variation with various 
nozzle designs * with the data of figures 7 and 9* Thus* it con be. seen 
that variations in the nozzle design parameters can be used to reduce 
plume induced aerodynamic effects on the vehicle. This could be accom- . 
plished by increasing the nozzle area ratio* reducing the nozzle lip angle, 
or reducing the chamber pressure for the prototype propulsion system. 

i Simulation Effects 

Simulation Validity 

For these tests the prototype was simulated by matching plume shape 
using cold air as the simulant with tests conducted at M — 1,6 only. Plume 
sizes obtained during the present test did not necessarily simulate desired 
trajectory conditions. This occurred for two reasons. First, the plenum 
chamber pitot tubes gave erroneous readings. During a post test check* it 
was discovered that two SRM pitot tubes had broken off. It is also pos- 
sible that plenum designs themselves could be deficient due to their small 
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size and sharp bends preceding them. {This cannot be confirmed since a thorough 

/ 

pretest calibration of the plenums was not conducted. The second error 
was due to oxygen liquif action and possible. water vapor condensation. This 
is illustrated in pretest calibration data (reference 6). The calibration ■ 
data indicate that oxygen liquified in the orbiter nozzle and outside the 
SRM nozzle in the plume* However, during the present test it is estimated 
that oxygen liquified in both orbiter and SRM nozzles because of the higher 
operating chamber pressure and approximately equal chamber temperatures* 

The oxygen liqui fact ion came as a surprise during the test due to an over- 
sight in test design. However, without- availability of a heated air supply 
nothing could be done to prevent this. The liquifaction tends to yield 
larger plumes for a given chamber pressure because heat is given up when 
oxygen liquifies, causing a jump in pressure. This oversized plume was 
confirmed when comparing quiescent plumes from the present test with . . 

analytical plumes, and has since been further confirmed in nozzle re- 
calibrations conducted at the MSFC 1^-Inch Trisonic Wind Tunnel (unpub- 
lished). Water vapor condensation could not be confirmed by a water con- 
tent measurement* The only reason for suspecting water vapor condensation 

is because of the plume’s visibility and because in the calibrations, plumes 

• I. ■ 

weren’t visible even though oxygen liquifaction was present* However, 

since th^ present test was conducted at higher pressures, resulting in 

'greater oxygen liquifaction, it is possible that the visibility was due 

to a combination of liquifaction and oxygen crystals present in the plume. 

Thus, information presently available is insufficient to determine 
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quantitatively the vapor state of the plume. 

During the course of this test it was not realized that the broken 

pitot tubes or liquifaction existed. However, it was noted that some 

anomaly existed because P^/P^ measured during the test did not match the 

analytical values. The assumption was then made that chamber pressure 

measurements were in error and that the exit pressure measurements were 

accurate. Based on this assumption, it was elected to adjust the chamber 

pressures to account for this deficiency by the ratio (P c /P e ) ana jyti ca p/ 

(P /P ) This procedure still left a deficiency in plume shape when 

c e test « 

plumes were calculated based on adjusted chamber pressure. 

Using hindsight, it appears that at least part of this discrepancy 
is due to liqui fact ion /condensation effects. This discrepancy is not be- 
lieved to have reduced the effectiveness with which the major test objec- 
tives were accomplished. This statement is based on the premise that, 
even though plume shape is an important simulation parameter, the test 
was designed to obtain sensitivities of plume effects on vehicles of this 
class where resulting data were not to be used for a specific vehicle de- 
sign. Exact knowledge of the plume shapes tested is important to the 
analysis of the test results but^pl'ujne shapes are not required to be of a 
specific size as long as the variations cover a range large enough to 
allow a sensitivity analysis. This could be serious for the test where 
prototype plume shape is required. Based on this experience, the follow- 
ing can be done .to alleviate the problem; provide a heated air supply to 
eliminate oxygen liquif action or, if heated air isn’t available, calibrate 
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the nozzles and plenum at expected pressures and temperatures to obtain 
pressure compensation for liquif action effects. 


Effect of the Viscous Mixing Parameter 

The attempts o.f this investigation to isolate the effects of the 

viscous mixing parameter, (pU) ,/(pU) were unsuccessful because the plume 

J 00 

size could not be held constant for varying values of (pU) /(pU)^ and 

J 

nozzle geometry became an unexpected variable. The reason for not being 
able .to control the plume size (condensation effects) was previously 
discussed under "Simulation Validity". The data presented herein illus- 
trate the fact that plume induced aerodynamic effects are, at least, a 
function of some parameter besides plume shape, but tnat the (pU) /(pU)^ 
effect cannot be isolated from the present results (see figures U,5, and 
6, and table 7). Thus, for the present investigation, plume effects were 
found to be a function, of plume shape and nozzle geometry, neither of 
which were varied independently of the viscous mixing parameter. Even 

though no conclusions can presently be drawn concerning the (pU) /(pi!) 

• J 00 

effect, neither can it be ruled out as a significant factor. 


Comparison of Solid Body and Gaseous Plumes 

The data presented in figures 6 and 12 show that for the gaseous 
plumes tested a smaller solid body plume is required to produce similar 
results, particularly in the longitudinal data. The M = 1.6 solid body 
plume (designed to simulate plumes at M = 1.6 and trajectory pressure 
altitude for an earlier test and trajectory (ref. l)) is of approximately 
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■ the same size as the nominal M = 1.6 gaseous plume (nominal conditions at 
M '= 1.6 for the present test) yet looking at the pitching-moment curves, 
it can be seen that much larger effects are caused by the solid body. 

This effect was not as apparent for the yaw data (figures 8 and 12), in- 
cluding wing bending-moments , although the effects were not too large for 
the gaseous plumes either. The fact that the wing bending-moments were 
not affected differently indicates that, since the moment for the total 
vehicle was affected to a greater degree by the solid body plumes, local 
plume interference distribution must be considerably different. Even 
though the wing bending-moment characteristics are nearly the same for 
both solid and gaseous plumes, it is suspected that the wing load distri- 
bution is altered. It would be unreasonable to expect that all of the 
interference is confined to the EHOT and SKM since the wing is so close 
to, these bodies. It is interesting to note that the M - 1,1* solid body 
simulators produced pitching-moment results very similar to those for the 
M = 1.6 gaseous plumes. However, it is believed that solid body simulator: 
cannot be used for more than qualitative answers, and they will probably 
be limited to moderate angles of attack and to the higher Mach numbers 
where plume entrainment is small and doesn't affect the aft portion of the 
vehicle, i.e,, at supersonic Mach numbers and altitude where considerable 
nozzle underexpansion exists. If they are to be used even qualitatively, 
then better understanding of the relationship between a solid and gaseous 
, plume will be required. A development program would be required to accomp- 



Effect of Plumes on Control Effectiveness 


The remainder of the data presented in figures 13 through 27 are fc 
the purpose of showing the effect of the plumes on elevon, aileron and 
rudder power and effectiveness. Figure 13 presents a comparison of con- 
trol effectiveness with gaseous and solid SRM plumes. Plume effects wit 
and without the OMS (orbital maneuvering system) pods are given in figur 
lU , and the effect of angle of attack on the lateral characteristics wit 
and without the OMS is given in figures 15 and l6. Figures 17 through 2 
show the effect of plumes on elevon, aileron and rudder power. The effe 
of plume size on elevon and rudder power is given in figures 21 and 22. 
The separate effects of orbiter and SRM plumes on elevon and rudder powe 
is given in figures 23 and 2k. The remaining figures, 25 through 27, sh 
the effect of plumes on elevon, rudder, and aileron effectiveness. The 
effects of the plume simulation on the control power and effectiveness 
presented herein are given primarily to document the results obtained an 


will not be discussed in further detail. 



CONCLUSIONS 

1. For the space shuttle launch configuration of the present tests j the 
plumes generated by the propulsion system cause significant effects on 
the aerodynamic characteristics of. the vehicle. The data show that 
the most significantly affected characteristics are the pitching momen 
the elevon control effectiveness, the axial force, and the orbiter 
wing loads. 

2. The SRM plumes have the largest effect on the aerodynamic character- 
istics; However, the orbiter plumes, when coupled with the SRM plumes 
also have a significant effect. 

3. For the present configuration, at the test Mach number and altitude 
conditions, the plume-induced separation effects are very sensitive 
to small changes in the SRM plume shape. 

V. Variations in the nozzle design parameters can be used to reduce plume 
induced aerodynamic effects (separation, aspiration, etc.) on the 
vehicle. These parameters include the nozzle area ratio, the nozzle 
lip angle, and chamber pressures of the prototype propulsion system. 

5- Configuration design changes, such as a more rearward location of the 
SRM nozzles, should also produce smaller plume-induced effects. 

6* The attempts to isolate the effects of the viscous mixing parameter 
were unsuccessful because the plume size could not be held constant 
for varying values of the parameter. Plume sizes obtained during the 
test were not as predicted, but this result will not adversely affect 
the use of present results because a range of plume sizes was 
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investigated. 


7. A discussion of the factors of the present investigation that pertaii 

to the validity of the proper simulation parameters indicates that 

/ 

• further analysis- is required. 

8. A comparison of the aerodynamic results obtained from solid body pirn 
simulators compared to gaseous simulation indicates that the solid 
body simulators caused larger aerodynamic effects for the same plume 
size than did the gaseous plume simulation. 
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TABLE - L - Model Geometry 
(MSC OUOA) 


Orbiter Body (Bl) ' { 

2 2 
-Full scale, m, rn Model Scale, m, in 


Length 

33.1*01 

0.631*6 

Max, width 

5.1816 

0.0981*5 

Max. depth' 

6.01*52 

0.111*9 

Max. cross 

28.1*1*29 

0.01027 

sectional area ' 
Projected Base area 

27.1*863 . 

0.009923 


Wing (Wl) 
Total Data 


Area 


PI an form 

293.1368 

0.1058 

Span (equivalent) 

22.1*028 

0.1*257 

Aspect ratio 

1.71212 

1.71212 

Taper ratio 

c. U*86o 

0 . 11*860 

Dihedral angle, degrees 

7 

7 

Incidence angle, degrees 

1.5 

1.5 

Aerodynamic twist, degrees 

0 

0 

Sweep back angles , -degrees 

Leading edge 

60 

.60 

Trailing edge 

0 

0 

•0.25' element line 

52. 1*2’ 

52.1*2 

0.5 element line 

1*0.9 

1*0.9 

Chords: 

Root (wing sta. 0.0) 

' 22.7838 

0 . 1*329 

Tip (equivalent) 

3.3858 

0.061*33 

MAC , 

• 15.1*813 

0.291*1 

Fits' sta. of .25 MAC 

26.8711* 

0. 5106 

B.L.I of .25 MAC 

l*.2l61* 

0.0801 

Airfoil section 

Root! 

.NACA 0008-61* 

0008-61* 

Tip | 

NACA 0008-61* 

0008 - 61 * 


\ 
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table 1. 


I 

Con tinued . 


Exposed data 
Area 

Span, (equivalent) 

Aspect ratio 
Taper ratio 
Chords 
Root 
Tip 
■ ' < MAC 

' Pus. sta. of .25 MAC 
B.L; of .25 MAC 

Elevon (Wl) (each) 

Area 

Span (equivalent) 

Inh'd equivalent chord 
Outb'd equivalent chord 
Ratio movable surface 
chord/total surface chord 
At inb'd equiv. chord 
At outb ' d equiv. chord 
Sweep back angles , degrees 
Trailing edge 
Hingeline 

Vertical tail (V2) 

Leading edge sweepback, deg 
Airfoil section 
Root ! 

Tip 

Exposed data 
‘Area 

. Span, (equivalent) 

Aspect ratio 
Taper ratio 
Chords 
Root 
Tip 
MAC 

\ 

\ 


/ 


186.7356 

0 .- 0671*1 

17.2212 

0.3272 

1.58818 

1.58818 

0.18501 

b ; i .8501 

18.3007 

0 . 31*77 

3.3858 . 

0.061*35 

12.5527 

0.2385 

29.0661 

O .5523 

5.9090 

0.-1123 


21.1509 

0.007635 

7.0612 

0 . 131*2 

2.9972 

0.05695 

2.9972 

0.05695 

;166 

. 166 

.516 

. 516 

0° 

0° 

.• o 6 ' . 

0° 


1*5 

1*5 

NACA 0012-61* 
NACA 0012-61* 

0012-61* 

0012-61* 


1*5.0562 

■ . 0.01626 

9 . 3769 

0.1782 

1.95 

1.95 

0.3137 

0.3137 

' 7.3152 

' 0.1390 

2.291*9 

O.OI +361 

5.21*21 

0.09959 
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TABLE 

1.-1 Concluded, 


Fus. sta. of .25 MAC 

37'. 3136 

0.7090 

W.P. of .25 MAC 

16.5720 

0.311+9 

B.L. of .25 MAC 

0 

0 

Rudder (V2) 

Area 

18.1+585 

0.006663 

Span ( equivalent ) 

8.7630 

0 . 1665 

Inb f d equivalent chord 
(WL s 12.700) 

2.921 

0.0555 

Outb'd equivalent chord 
(WL - 21.U63) 

1.0l6 

0.01930 

Ratio movable surface 
chord/total surface chord 


O.li 

0.1+ 

At inb T d equiv. chord 

0.1 

At outb'd equiv. chord 
Sweep back angles, degrees 

0.1+ 

Trailing edge 

25 

25 

Hingeline 

35 

35 

Body of revolution (EHOT) ' 

Length 

. 1+8.1+566 

0.9207 

Max. width (dia) 

8.2885 

0.1575 

Fineness ratio 

■ 5.81+6 

.5.81+6 

Area, max. cross- 
. sectional 

53-9558 

0.0191+8 

Body of revolution (SRM) (Each) 

Length \ 

39 • 3835 

0 . 71+83 

Max. width (dia) 

3.9621+ 

0.07529 

Fineness ratio 

9-939 

9.939 

Area, max, cross- 

12.3313 

0.001+1+52 

sectionjal 
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CTYPtCfiL) 


1*6 Nozzle 


fincNi) 

, 

MUl 

(1.3*37 ) 

•V 

0.0137 

*2.3373 ) 

*T 2 - 

0.0660 

(1.5200) 

V*' 

0.0376 

(1.0133) 


o.oSfcf 

(1.9673 ) 

*°2 ^ 

-0.0103 

<0.57*9 ) 

r T * 

0.0167 

(0.5067 ) 

* • 

SI .30000 


< iiKftcl > 

(0.5*12 
U.5** ) 
(3-MT6 1 
0-4919 ) 
(-2,7*5? ) 
(0.6567 3 


*11 ~ o.ojcgr 

* tl - 0-0153 

«0j « 0.0509 

m O-O 3 S 6 

lOj t 0.0257 

t* * 0.0125 


(Joch*, ‘ 


KTlffl 

l toefoj. 1 

»i.3«JT) 

r *2* 

e.oij? 

(0.5A1Z ) 

(1,5738 ) 


0.0576 

(7.2675 > 

<0.6031 ) 

*o 2 - 

0.0676 

(3. *476} 

(70052 ) 

** - 

.0 003 

‘ (3 ^93 > 

0,5203) 

T °2- 

-0.0703 

(-2.7809) 

(1.0133 1 

y r * 

0.0167 

(0.6587) 

(0.5067 ) 

*1 t * 

25.2000° 



M - 2*0 Nozzle 


ij-vniS 


M * 3.0 Nozzle 

VC'*' 


J. ■ 'i 



(1.W37) 

0-4*!>4) 

(o.cml 

(S.9<*7) 
(K5?CO) 
(1.0133) 
(0. 5<fc>7 ) 


- 0.0706 
0,0167 
26 . 7005® 


< locKti I 

(o.yil?) 
( 2 .J 66 ?) 
11M76) 
(3.0572 ) 
(-2.788?) 

(0,65*7) 


RAD * Rqj 


..Hltd 

i # • 0.03*1 

l-r, ^ ' 0.031* 



Table 2 (concluded). MODEL NOZZLE GEOMETRY 



TABLE 3. - SRM SOLID PLUME SHAPES 
( from ref. 2) 


Nozzle -l.lt , 
p c = 526.75 x 10 4 

p „ = 3-1*7.95 x.,10 2 


N/m 2 

N/m 2 


Nozzle - 1.6 
P c = 513.66 . 

p „ = 96.239 : 


x/r 

e 

0 

0.l61t 

0.537 
1.052 
1.776 
2 . 5^5 
3.269 
•It. 5'+ 5 
6.000 
6.791 
7.612 
6.955 


r/r 

e 

x/r 

e 

1.00 

0 

l.ll*9 

0.522 

1.41*8 

1.239 

1.781* 

• 2.119 

2.172 

2.784 

2.500 

3.552 

2.746 

4.418 

3.067 

5.388 

3.291 

7.567 

3-351 . 

8.955 

3.381 

3.381 
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il O 

< 10 J'J/nT 

2 p 

c 10 N/m 


r/r 

e 

1.00 
1,507 
2,052 
2.575 
2.896 
3.216 
3.50? 
3.761 
It . 127 
4.231 



TABLE 1). - PROTOTYPE NOZZLE-MOTOR CHARACTERISTICS 

SRM Orbiter 

P c (See figure below) 

A/A* - 8.0 ' Area Ratio, e ' = 79- i *36:l 

e = 17.5 deg p = 200 Atmos. 0, . = 7-87 deg 

J-ip c lip 

D = 3-5921 m D. = 0.2585 m I) = 2.301^3 m 

% cx 

D t = 1.27 m 


Propellant Composition 

AP 69.0 

AZ 15.0 By Weight 

PBAN 9 . 6 

Binder Materials 6.k% ■ 


Propellant Composition 

0/F = 6.0 Oxidizer -Og(L) 
Fuel -H 2 (L) 





TABLE 5 


LAUNCH TRAJECTORY CONDITIONS 


M 

t 

Altitude,h 

P 

CO 

(sec) 

(m) 

(N/m 2 ) 

0.9 

58 ' 

7,620 

38,687 

1.2 

73 

11,278 

23,461 

1.6 

89 

16,459 

9,624 

2.0 

101 

21,031 

4,788 

2.2 

107 

24,079 

2,777 

3.0 

117 

30,785 

1,053 
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TABLE 6. - Experimental SRM Plume Shapes and Test Conditions 


Nozzle - 1.6, = 1.6 

Run 2 Corr 570 

SRM & Orbiter Engine Operating 
SRM DATA . 


Nozzle - 1.6, - 1.6 

Run 9 Corr 739 

SRM & Orbiter Engine Operating 
SRM DATA 


> ) 

t ' set 

= 132. 

( W 

cal ‘ 1511 ' 

(P /P 
c 

t^set 

U-6 <V P t> ca : 

, = 5. 

i 

0179xl0 3 

<PU>„ 

= It.l5l2xl0 2 

(pU) 

J 

= 1.075x10^ (pU) 

= 1 

00 

,/(pU), 

= 12.1 

00 



(pu) 

J 

/(»«). ■ 

9.69 


x/r e 

r /r 
u e 

r l /r e 

r/r 

e 

x/r e 

r u /r e 

r l /r e 

r/ r 

e 

.37 

1.31 

NA 

NA 

.37 

. 1.28 

NA 

NA 

.7^ 

1.58 

HA 

NA 

.74 

• 1.49 

NA 

NA 

1.12 

1.85 

NA 

NA 

1.12 

1.70 

NA 

NA 

1.1*9 

. 2.08 

NA 

NA 

1.1*9 

1.87 

NA 

NA 

1.86 

2.26 

NA 

NA 

1.86 

2.02 

NA 

NA 

2.23 

2.50 

NA 

NA 

2.23 

2. lit 

NA 

NA 

2.61 

2.62 

2.77 

2.70 

2; 61 

2.23 

NA 

NA 

2.98 

2.80 , 

3.01 

2.91 

2.98 

2.35 

NA 

NA 

3.35 

2.92 

3.12 

3.02 

3.35 

2. itl 

2.89 

2.65 

3.72 

3.07 

3.30 

3.19 

3.72 

2 . U7 

3.01 

2.74 

4.1*7 

3.27 

3.54 

3-41 

' it. It 7 

2.62 

3.18 

2.90 

5.21 

3.45 

3.75 

3.60 

5.21 

2.68 

3.36 

3.02 

5-96 

3.63 

3-93 

3.78 

5.96 

2.7i+ 

3.51 

3.13 

6.67 

3.75 

4. 11 

3.93 

6 . 67 

2.80 

3.66 

3.23 

7.44 

3.87 

It. 26 

It. 07 

7. it it 

2.89 

3.81 

3.35 

8.93 

3.96 

It. 55 

It. 26 

8.93 

2.89 

3.98 

3. i* it 

10 . 42 

' 3.87 

NA 

NA 

10.12 

2.83 

it. 08 

3. U6 
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•TABLE 6. - Continued. 


Nozzle - 1.6, =? 1.6 

Run ll* Corr 812 

SRM & Orbiter Engine Operating 
SRM DATA 


Nozzle 1.6, 1.6 

Run 13 Corr 798 
SRM Engine Operating 
SRM DATA 


c /P t>set 

= 177 

< p c /p t ) 

, = 206 
cal 

<VV 

set = ^ 

' (P /P 
c 

■ ) . = 160 
t car . 

U) : = 1. 
J 

1937x10^ 

<pu>„ 

= 8.5754xl0 2 

(pU) = 

J 

1.4220x10^ (pU) 

= 1.1348x10 

00 

u) /(pU) 
J 

co = 13.92 


(pU) ./(puL = 12 

J 

.53 


x/r 

r /r 

r, /r 

r/ r 

x/r 

r /r 

r,/'r 

r/r 

6 

u e 

1 e 

e 

e 

e e 

1 e 

e 

.37 

1.28 

NA 

NA 

.37 

1.34 

NA 

NA 

.Ik 

1.6l 

NA 

NA 

.74 

1.58 

NA 

NA 

1.12 

1.85 

•NA 

NA 

1.12 

1.85 

NA . 

NA 

. I.h9 

2.14 

NA 

NA 

1.49 

2.05 

NA 

NA 

1.86 

2.32 

NA 

NA 

1.86 

2.23 

NA 

NA 

2.23 

2.50 

2.92 

2.71 

2.23 

2. 4l 

2.83 

2.62 

2.6l 

2.65 

3.18 

• 2.92 

2.6l- 

2.59 

3.01 

2.80 

■ 2.98 

2.83 

3.36 

3.10 

2.98 

2.77 

3.18 

2.98 

3.35 

2.95 • 

3.54 

3.25 

3.35 

2.92 

3.30 

3.11 

3.72 

3.07 

3.72 

3.40 

3.72 

3.07 

3.48 

3.28 

4.47 

3.24 

3.99 

3.62 

4.47 

3.27 

3.75 

3.51 

5.21 

3.h2 

4.26 

3.84 

5.21 

3.48 

3.99 

3.74 

5.96 

3.60 

NA 

NA. 

5.96 

3.-66 

4.20 

3.93 

6.67 

3.72 

NA 

NA 

6.67 

3.81 

4.40 

4.11 

7.44 

3.84 

NA- 

NA 

7-44 

3.93 

4.58 

4.26 

8.93 

4.08 

NA 

NA 

8.93 

4.17 

4.88 

4.53 • 

10.7*2 

. 4.26 

NA 

NA 

10.42 

4.26 

NA 

NA 


ho 



TABLE 6. - Continued. 


Nozzle 0.9, M = 1-6 
Run 75 Corr 1642 
SRM Engine Operating 
SRM DATA 

(P /P.) «. “ l4l (P /P + )„_-, = l6 5 

v c t set c t cal 

(pU). = 1 . 5274x10^ (pU) w = 1.25 l »5xl0 3 

<3 

(pU)./(pU) M = 12.2 
J 


x/r e 

r /r 
u e 

r l /r e 

r/r e 

- TU . 

1. 36 

HA 

NA 

1 . 49 

1.84 

HA 

NA 

2.23 

2.20 

HA 

NA 

2.98 

2.56 

NA 

NA 

3.35 

2.68 

2.68 

•2.68 

3.72 

2.80 

2.1b 

2.77 

4.47 

3.03 

3.15 

3.09 

5.21 

3.33 

3.33 

. 3.33 

5.76 

3.45 

3.63 

3.54 

6.67 

3.57 

3.81 

3.69 

7.44 

3-75 

3.99 

3.87 

8.93 

3.93 

U.ll 

4.02 

10.142 

3.99 

4.34 

4.17 


Nozzle 0.9, " 1.6 

Run 69 Corr 1587 
SRM Engines Operating 
SRM DATA 

Weal' 113 

(pU). = 1.5752x10** (pU) M = 1.5465*10 
J 


(pU) /( pU) - 1.0.2 
0 


x / r e ■ 

r /r 
u e 

r l /r e 

r/r 

e 

• 74 

1.31 

NA 

NA • 

1.49 

1.73 

NA 

NA 

2.23 

2.02 

NA 

NA 

2.98 

2.32 

NA 

NA 

3.35 

2.44 

2.32 

2.38 

•3.72 

2.56 

2.50 

2.53 

'4.47 

2.68 

2.92 

2.80 

5.21 

2.92 

3.03- 

2.97 

5.96 

2.98 

3.15 

3.07 

6.6 7 

3.03 

3.39 

3.21 

7.44 

3.09 

3.51 

3.30 

8.93 

NA 

NA.- 

NA 

10,42 

NA 

NA 

NA 


in 


TAB3‘*E 6, - Continued. 


Nozzle -3.0, - 1.6 

Hun 80 Corr l6§6 
SHM Engine Operating 
SRM DATA 

Nozzle -3.0, M •= 1.6 
Run 78 Corr l6%6 
SRM Engine Operating 
SRM DATA 


(P c /P t>set - 156 <Wcal “ 162 

<p / p l 0< = 189 (p /p + 

c t set c t 

Dal 221 

h o 

(pu). = 1.0222x10 (pu) w = 7.1)789x10^ 

(pU) . = 1.1625x10** (pU) 
J 

= 7.8093x10 2 

CO 

(pU)./(pU) = 13.67 

J 

(pU) /(pIJ) = lit. 89 

J 


x/r r/r r _ /r r/r 

e u e 1 e e 

x/r r /r r.,/r 

e u e 1 e 

r/r 

e 


.37 

1.25 

NA 

NA 

. .37 

1.34 

NA 

NA 

• 74 

1.61+ 

NA 

NA 

.74 

1.64 

NA 

NA 

1.12 

1.93 

NA 

NA 

1.12 

1. 87 

NA 

NA 

1.1*9 

2.20 

NA 

NA 

i;49 

.2.20 

NA 

NA 

1.86 

2.1+9 

NA 

NA 

1.86 

2.4? 

• 2.77 

2.62 

2.23 

2.65 

2.89. 

2.77 

2.-23 

2.71 

2.95 

2.83 

2.6l 

2.89 

3.12 

3.01 

2.6l 

2.95 

3.18 

3.07 

2.98 

.3.07 

3.27 

3.17 

2.98 

3.15 

3.36 

3.26 

3.35 

3. 21* 

3.1+5 

3.35 

3.35 

3.30 

3.54 

3.42 

3.72 

3.1+2 

3.66 

3.51* 

3.72 

3.45 

3.75 

3.60 

1* .1+7 

3.72 

3.96 

3.84 

4.47 

3.78 

4.14 

3.96 

5.21 

3.90 

1+.23 

4.07 

5.21 

.4.08 

NA 

NA 

5.96 

1* . 11 

1+.32 

4.22 

5.96 

4.29 

NA 

HA 

6.67 

1+.29 

it. 52 

4.41 

6.67 

4.46 

NA 

HA 

7.1*1* 

1*. 1*0 

>1 .67 

4.54 

7.44 

4.67 

NA 

HA 

8.93 

>t. 6i 

1+ .97 

4.79 

8.93 

4.97 

NA 

NA 

0.1*2 

1* . 72 

5.21 

4.97 

10.42 

5-24 

NA 

NA 


1*2 



TABLE 6. - 


Nozzle -3.0, - 1 .6 

Run 79 Corr 1676 
SRM Engine Operating 
SRM DATA • 


(p /pj + 

c t set 

= 225 

<V p t : 

1 , ='262 
cal 

(pu) . = 1. 
J 

2229x10^ 

(ou). 

= 7 • 6273x10 

(pU) J /(pU) ( 

oo = 16-03 


x/r 

e 

r /r 
u e 

r 1 / r ^ 
1 e 

r/r 

e 

• 37 

1.1+0 

NA 

NA 

' -7 1 * 

1.76 

NA . 

NA . 

1.12 

2.08 

NA 

NA 

1.1*9 

2.35 

NA 

NA 

1.86 

2.65 

2.80 

2.72 

2.23 

2.95 

3.07 

3.01 

2.6l 

3.18 ■ 

3.30 

3.21* 

2.98 

3.39 

3.51 

3.1+7 

3.35 

3.57 

3.75 

3.66 

3.72 

NA 

NA 

NA 

1*. 1*7 

It. 11 

NA 

NA .. 

5.21 

l+.l+O 

NA 

NA - 

5.96 

It. 70 

NA 

NA 

6.67 

1+.91 

NA 

NA 

7. 1*1* 

5.15 

NA 

' NA 

8.93 

5.1*5 

NA 

NA 

10.1*2 

5.62 

NA 

NA- 




Continued. 



TABLE 6. - Continued. 


Nozzle 2.0, = 2.0 

Run 32 Corr 1090 

SRM & Orbiter Engine Operating 

'SRM DATA' 


( Wset 

= l4l (P /P. ) 
c t 

cal = 165 

(pujj '= 1.1396x10^ (pu) ro 

= 7.852^x10' 

(pU) /(pu) w 
J 

= lit .5 


x/r 

e 

r u /r e ■ r l /r e 

r/r 

e 


.37 

1.28 

NA 

NA 

.74 

1.58 

NA 

NA 

1.12 

1.90 

NA 

NA 

1.49 

2.20 

NA 

NA 

1.86 

2.44 

2.86 

• 2.65 

2.23 

2.65 

3.10 

2.88 

2.61 

2. 83 ' 

'3.30 

3.06 

2.98 

2.98 

3.48 

3.23 

3.35 

3.12 

3.69 

3.40 

3.72 

3.27 

3.90 

3.59 

4.47 

3.51 

4.20 

3.86 

5.21 

3.69 

4.55 

4.12 

5.96 

3.87 

4.76 

4.31 

6.67 

3.99 

NA 

NA 

7.44 

4..U 

NA 

NA 

8.93 

4 . 37 

NA 

NA 

.0.42 

4 . 52 

NA 

NA 


Nozzle 2.0, M to =2.0 

Run 37 Corr 1156 

SRM & Orbiter Engine Operating 

SRM DATA 

(P /Pj = 71 (P /P + ) , = 83 

c t set c t cal 

(pU). = 8.1396x10 3 (pU) = 7.7566xl0 2 
0 


{pU) j /{pU) ro = 10.5 


x/r 

r/r 

r.. /r 

r/r 

e 

u e 

1 e 

e 

.37 

1.19 

NA 

NA 

.74 

1.43 

NA 

NA 

1.12 

1.64 

NA 

NA ' 

1.49 

1.85 

NA 

NA 

1.86- 

1.99 

NA 

NA 

2.23 

2.14 

NA 

NA 

2.6l 

2.29 

2.98 

2.64 

2,98 

2.47 

3.07 

2.76 

3-35 

2.53 

3.24 

2.89 

3.72 

2.62 

3.39 

3.00 

4.47 

2.80 

3.66 

3.23 

5.21 

2.98 

3.87 

3.43 

5.96 

3.07 

4.11 

3.59 

6.67 

3.18 

4.26 

3.72 

7.4)i 

3.27 

4.37 ■ 

3.82 

8.93 

8.45 

4.63 

4.08 

.10.42 

8.60 

NA 

. NA 





TABLE 6. - Concluded, 


Nozzle 2.0, M w = 2.0 

Run 38 Corr 1166 

SRM & Orbiter Engine Operating 

SRM DATA 


( VVset ' 181 < Weal ■ 211 


(pu) = 9.8l5itxl0 3 

J 


- 5-9372x10 

(pu) ,/(pU) 
3 

= 16.5 



x/r 

e 

r /r 
u e 

V r e 

r/r 

e 

.37 

1.34 

NA 

NA 

.74 

1.61* 

NA 

NA 

1.12 

1.93 

NA 

NA 

1.49 

2.20 

2.62 

2 . hi 

1.86 

2.50 

2.83 

2.67 

2.23 

2. Ik 

3.10 

2.92 

2.61 

2.98 

3.33 

3.16 

2.98 

3.12 

3.51 

3.31 

3.35 

3.27 

3.72 

3.50 

3.72 

3. 1+2 

3.90 

3.66 

1+. 1*7 

3.69 

It . 26 

3.98 

5.21 

3.90 

it. 55 

It. 23 

5.96 

4.05 

It. 82 

It. Mi 

6.6 7 

1* . 20 

5.09 

It . 65 

7-1*1+ 

4.32 

5.36 

it . 81* 

8.93 

1+- 55 

NA 

NA 

10.42 

it . 67 

NA 

NA 


Nozzle 2.0, M =2.0 
Run 43 Corr 1210 
SRM Engine Operating 
SRM DATA 

( W>set ‘ W <W>oal = 1,19 

IpU) = 1.1683X1C) 4 (pU) tt = 8.it269xl0 2 


(pu) /(pU) = 13.9 

J 


x / r e 

r /r 
u e 

r l /r e 

r/r 

e 

• 37 

1.31 

NA 

NA 

. Ik 

1.61 

NA 

NA 

1.12 

1.87 

NA 

NA 

1. 1*9 

2.11 

NA 

NA 

1.86 

2.35 

NA 

NA 

2.23 

2.53 

3.04 

2.78 

2.6l 

2.74 

3.27 

3.00 

2.98 

2.92 

3.48 

3.20 

3.35 

3.07 

3.66 

3.37 

3.72 

3.27 

3.84 

3.55 

It. 47 

3.54 

4.14 

3.84 

5.21 , 

■3.87 

4.47 

4.17 

5.96 

4.11 

4.73 

4.42 

6.6 7 

4.37 

4.94 

4.66 

7.44 

4.55 

5,15 

4.85 

8.93 

4 . 82 

HA 

NA 

10.42 

4.94 

HA 

NA 


45 



TABLE 7 - NOZZLE TEST CONDITIONS 



| ORBITER 1 

| SRM 2 

Run 

Corr . 

Moo 

bur 

(pU^/pU)^ 

Pc set 

V 

Pc 2/ 

p c 3 / 

Design 

V 

Pc 4/ 

p c 3 / 

Design 

V :: 





■ 

■ 


x» 

A. 

A- 

/ p t ro 

A. 

/C 

X* 

2 

‘ 510 

1. 

.6 

1, 

,6 

12.1 

NOM. 


147.7 

148.1 

118.0 

147.6 

154.2 

155.9 

3 

598 





12.41 

NOM. 


107.8 

108.8 

118.0 

150.6 

156.6 

155.9 

9 

739 





9.67 

A/A*=12 

120.5 

117.8 . 

118.0 

118.0 

86.9 

90.67 

91.03 

12 

781 ‘ 





. ' 

NOM. ORB Only 

113.5 

111.0 

111.1 

118.0 

— 

— 

— 

13 

798 





12.53 

i 

NOM. SRM Only • 

— 



— 

153.8 

159.8 

155.9 

14 

812 

\ 

f 

\ 

/ 

13.92 

1.3 P c NOM. 

149.4 

146.0 

146.3 

153.4 

198.1 

206.4 

202.7 

32 

1090 

2. 

0 

2. 

,0 

14.50 

NOM. 

98.37 

95.33 . 

97.16 

101.2 

158.0 

164.8 

165.6- 

37 

1156 





10.53 

A/A*=12 

103.6 

100.9 

102.9 

101.2 

80.19 

83.28 

84.66 

38 

: 1166 



i 

| 

16.09 

1.3 P c 

131.8 

123.2 

130.7 . 

131.6 

203.3 

211.1 

215.3 

42 

1200 





NA 

NOM. ORB Only 

96.46 

93.80 

95.31 

101.2 

— 

— 

— 

43 

1210 

\ 

/ 



13.83 

NOM. SRM Only 

— 

— 

— 

— 

143.0 

143.8 

165.6 

44 

1225 

i 

2. 

2 



16.31 

NOM. 

170.1 

165.6 

167.2 

169.5 

176.6 

188.4 

185.8 

45 

1242 

2 . 

0 



14.43 

NOM. SRM Only 

— 

— 

— 

— 

158,4 

165.5 

163.6 

47 

1269 

2. 

2 

> 

/ 

16.51 

NOM. 

162.2 

158.1 

160.4 

169.5 

182.7 

190.2 

185.8 


1 Pc l,2 3 = 2 3 Tunne l Output/0. 931 

= ^ unne ^ OutpuyX.855 (Continued) 





TABLE 7 - NOZZLE TEST CONDITIONS (Concluded) 



ORBITER 1 

SRM 2 

Run 

Corr. 

Me 

M 

nozzle 

(pU).y{pU) ro 

?c set 

Pc l/ 

A. 

p c 2 y 

A- 

Pc 3/ 

A*, 

Design 

y 

a. 

p c 4 / 

r t» 

p c 5 / 

A» 

Design 

y 

A. 

78 

1666 

1. 

.6 

3. 

.0 

14.89 

N0M. SRM Only 

— 

— 

— 

— 

213.6 

221.1 

228.2 

79 

1676 





16 J 03 

1 

1.2 P c , SRM Only 

— 

— 

— 

— 

253.8 ; 

262.4 

273.8 

80 

1686 



S 

/ 

13.-67 

.8 P c , SRM Only 

— 

— 

— 


175.5 

182.0 

182.5 

75 

1642 



0. 

.9 

12.20 

LI P c , SRM Only 

| • . 

— . 

— 


— 

160.3 

165.1 

1 £0 Q 

69 

1587 





10.17 

■ SRM Only 



— 


— 

109.1 

* 

112.8 


72 

1612 

\ 

/ 


> 


10.76 

SRM Only 


— 

— 

— 

170.1 

124.1 

— 







TABLE 8.' 































TEST RUN NUMBERS 



























TABLE 8. - Concluded. 


DATE : 





























DIMENSIONS IN METERS 



(.c )_ Orbiter fuselage 


Figure 2* - Continued. 







DIMENSIONS IN METERS 

ONE HALF BODY OF REVOLUTION 
CREATED THROUGH USE OF NASA 
633-018 AIRFOIL. 

TYPICAL EACH CORNER. 



X, m Y, m 

0 0 
0.0002769 0.0008941 
0.0004140 0.001092 
0.0006883 0.001412 
0.001379 0.001979 

0.002758 0.002779 

0.004138 0.003381 


0.005514 
0.008273 
0.0 1 I 03 
0.01379 
0.01 655 
0.01930 


0.003866 

0.004602 

0.005126 

0.005479 

0.005677 

0.005733 


L.E. RAD.= 0.00 I 168 



Figure 2. - Continued. 
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Ca) Front view 

.figure 3* — .installation of the 0.019— scale model launch configuration 
of the Space Shuttle Vehicle with the 0U0A orbiter. 
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(b) Rear view 
Figure 3« - Continued. 
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(c) Front view with M = l.U nozzle design solid plume simulators 


Figure 3 


Concluded 


AVERAGE PLUME BOUNDARY, f/r 


DATA MEASURED GASEOUS 

FROM SCHLIEREN PHOTOGRAPHS PLUME 

Rm i m n a r v 



0 2 4 6 8 10 0 2 4 6 8 10 

LONGITUDINAL DISTANCE, X/r e 


Figure 4. - Average plume shape variations with the viscous mixing parameter (pU)./(pU) m for various 
SRM nozzle designs at M = 1.6. ^ 



AVERAGE PLUME BOUNDARY, r/r, 


Figure 5- 


GASEOUS 

DATA MEASURED PLUME 

FROM SCHLIEREN PHOTOGRAPHS BOUNDARY 



0 I 23456789 10 

LONGITUDINAL DISTANCE, X/r e 


- Average SRM plume shape variations with the viscous mixing parameter (pU) ,/(pU) w for 
M = 2.0 nozzle design at M = 2.0. ' ' J 



AVERAGE PLUME BOUNDARY, r/r e @ x/r e = 3.35 



VISCOUS MIXING PARAMETER, {p^)\/{pU) m 

Figure 6. - Variation of the average gaseous SRM plume shape with the viscous mixing parameter at a 
given distance from the nozzle exit. 


DATA FIGURES 



NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL CCNF tGURAT ION DESCRIPTION 
(OBJSO! 3 Q AMES 97-6 1 S 1A2 01 TO SI NO PLUMES 

( OB. 00 I 3 [I AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

t R3J007 ) <> AMES 97-616 IA2 01 TO SI SRM A/A-12.CRB NOM 

(R3J009) A AMES 97-616 !A2 01 TO SI PC/PT- 1 .3 NOMINAL 


ELEVCN 

ailron 

RUOQSR 

PLUMES 

REFERENCE information 

.000 

.000 

.000 

.000' 

SREF 

3155.0000 

SQ.FT 

.000 

.000 

.000 

5.000 

lref 

50.8000 

FT. 

.00 0 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

5.000 

XMRP 

86.4187 

FT. 



YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0130 




FIG 7 EFFECT OF PLUME SIZE GN LONGITUDINAL CHARACTERISTICS 


= I .60 


CA3MACH 


PAGE 


1 


NORMAL FORCE COEFFICIENT. CN 


mi. ‘Wi 


DATA SET SYMBOL 
t CSv'501 3 Q 
CC3C001) □ 

( R3vC37 3 O 
C R3JC09 3 A 


L'U^ ibUKAi lUN Ut^U, llLJ 

AMES 97-S1G 1A2 01 TO SI NO PLUMES 
AMES 87-5 IB I A2 01 TO SI PC/P T NOM.SRM A/A-S 
AMES 97-SIS 1A2 Cl TO SI SRM A/A-12.CR3 NOM 
AMES 97-6 IS IA2 01 TO SI PC/PT-1.3 NOMINAL 


au.un 

.000 .000 

.COO .000 

.000 .000 

.000 .000 


,000 

.000 

SREF 

GOD 

5.000 

LREF 

,000 

5. GOO 

■BREF 

,000 

5. COO 

XMRP 
-Y MRP 
ZMRP 



SCALE 


3155.0000 

SO. FT 

50.8000 

FT . 

73.5000 

FT. 

83.4167 

FT. 

.GOOD * 

FT. 

4.0000 

FT, 

.0150 




FIG 7 EFFECT GF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CBDMACH =1.98 


2 


PAGE 



FORE80OY AXIAL FORCE COEFFICIENT. CAF 


DATA SET SYMBOL 
(08JSOI) Q 
CDBJOOl) □ 
t R8JC07 3 O 
( RBJOG9 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-SIS IA2 01 TO SI NO PLUMES 
AMES 97-SIS IA2 01 TO SI PC/P T NOM.SRM A/A-3 
AMES 97-SIS IA2 01 TO SI SRM A/A=I2,0RB NCM 
AMES 97-Si 6 IA2 01 TO SI PC/PT-l .3 NOMINAL 


ELEVCN 

AtLRCN . 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155. 0000 

SQ.FT 

.000 

.000 

.000 

5.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 ■ 

5.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

5.000 

XMRP 

8S.4167 

FT. 





Y MRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CMMACH = 1.60 PM5E 3 


FOREBODY AXIAL FORCE COEFFICIENT, CAF 


DATA SET SYM80L 
[03-J50! ) Q 

t 03 J CGI 1 n 

( R9J007 1 O 
t RB«CC9 ) A 


CONTI DURATION DESCRIPTION 
AMES 97-815 IA2 01 TO SI NO PLUMES 
AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 
AMES 97-616 IA2 01 TO SI SRM A/A=!2.CR8 NOM 
AMES 97-616 IA2 01 TO SI PC/PT- 1 .3 NOMINAL 


ELEVEN 

AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3153.0000 

SQ.FT 

.000 

.000 

.000 

5.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

5.000 

8REF 

73.5000 

FT. 

.000 

.000 

.coo 

5.000 

XMRP 

8S.4167 

FT . 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




FIS 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CB1MACH = 1.98 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 

C OBJ 501 1 Q 
tcBJOon n 

{ R3J007 ) O 
C R3J009 ) A 


CONFIGURATION DESCRIPTION 
AMES 37-616 IA2 01 TO SI NO PLUMES ^ 

AMES 97-616 1A2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO S3 SRM A/A“12«0R9 NOM 

AMES 97-616 I A2 01 TO SI PC/PT-1.3 NOMINAL 


elevcn 

AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

,000 

.000 

,000 

.000 

SREF 

3155.0000 

SO.F 

,000 

.000 

.COO 

5.000 

LREF 

50.3000 

FT, 

.000 

.COO 

.000 

5.000 

BREF 

73.5000 

FT . 

.OGQ 

.coo 

.000 

5. ODD 

XMRP 

86.4167 

FT . 





YMRP 

.0000 

FT . 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CADMACH = 1 .60 




PITCHING MOMENT COEFFICIENT » CLM 


□ATA SET SYMBOL 

coajson Q 

CDBJOOn □ 

C R3J007 ) O 
( RBJ009 ) A 


CONFIGURATION description 
AMES 37-616 1A2 0! TO SI NO PLUMES 
AMES 97-616 1A2 01 TO SI 
AMES 97-616 IA2 01 TO SI 
AMES 37-616 IA2 01 TO S.I 


PC/PT NCM.SRM A/A *8 
SRM A/A-12.0RB NOM 
PC/PT « 1 .3 NOMINAL 


ELEVON 

.000 

.000 

.000 

.000 


AlLKUN 

.000 

.000 

.000 

•COO 


.000 

.000 

.000 

.000 


rubric O 

J-t 

.Kci JL h- !/si lui. 

.000 

SREF 

3155.0000 

SO. FT 

5.000 

LREF 

50.8000 

FT. 

5 .000 

BREF 

73.5000 

FT. 

5.000 

XMRP 

86.4167 

FT. 


YMRP 

.0000 

FT. 


2MRP 

4 .0000 

FT. 


SCALE 

.0190 




FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CB3MACH = 1 .98 ' 


NORMAL FORCE COEFFICIENT * CN 


DATA SET SYMBOL 
CDSJ501) Q 
C C3v001 I □ 

C RB-J007 1 O • 

C R3CQ09 ) A 


CONFIGURATION DESCRIPTION 


AMES 97-61 S !A2 01 
AMES 97-616 IA2 01 
AMES 97-616 IA2 01 
AMES 97-616 IA2 01 


TO SI NO PLUMES 
TO SI PC/PT NOM.SRM A/A-8 
TO SI SRM A/ A= 1 2 < CRB NOM 
TO S! PC/PT" 1 .3 NOMINAL 


elevgn 

ailron 

RUDDER 

PLUfCS 

REFERENCE INFORMATION 

.000 

.000 

.COO 

.000 

SREF 

3155.0000 

SO. FT 

.000 

.000 

.030 

5.000 

LREF 

50.6000 

FT. 

,000 

.000 

.000 

5.000 

BREF 

73.5000 

FT . 

.000 

.000 

.coo 

5.000 

XKRP 

86.4167 

FT. 





YKRP 

.0000 

FT . 





ZttRP 

4.0000 

FT. 





SCALE 

.0130 




FIG 7 EFFECT 0F PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CADMACH =1.60 


NORMAL FORCE COEFFICIENT, CN 


data SET SYMBOL 
coejsoi) Q 
tea; con □ 

C R30CO7 ) O 
C R3v'CC9 ) A 


CCNP 1 GURAT ! CN OESCRiMi ION 


AMES 97-SIS IA2 01 
AMES 97-616 1A2 01 
AMES 97-616 1A2 01 
AMES 97-616 1A2 01 


TO SI NO PLUMES 
TO SI PC/PT NCM.SRM A/A-8 
TO SI SRM A/A=12.0R3 NCM 
TO SI PC/PT-1.3 NOMINAL 


LL-VOi'* 

.000 

.000 

.000 

.000 


l U.1 .0) 

1 .IJliUto' >* 

« LUI 

.COO 

.000 

.000 

.000 

.000 

5.000 

.000 

.000 

5.000 

.000 

.000 

5.000. 


SREF 

3155.0000 

SQ.FT 

LREF 

50.8000 

FT. 

BREF 

73.5000 

FT * 

XMRP 

63.4 IS7 

FT. 

ymrp 

.0000 

FT. 

ZKRP 

4.GC00 

FT. 

SCALE 

.0190 




FIG 7 EFFECT GF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CB1MACH =1.98 
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WING BENDING MOMENT COEFFICIENT. CWBM 


data set symbol 
CC3JS01) Q 
IDBJCOn □ 
t R3<J C07 ) O 
( R3J009 ) A 


CONFIGURATION DESCRIPTION 


AM^S 97-816 IA2 01 TO Si NO PLUSES 
AM^S 97-818 1A2 01 TO SI PC/PT NQM*SRM A/A-8 
ANZS 97-816 I'A2 01 TO St SRM A/A«= 1 2 « CRB NGM 
AMES 97-816 IA2 01 TO Si PC/PT- 1 *3 NOMINAL 


EL E VON 
.□DO 
.000 
.000 
.000 


ailron 

.000 

.000 

.000 

.000 


RUDDER 

.000 

.000 

.000 

.coo 


PLUMES 

.000 

5.000 

5.000 

5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

LREF 

50. S 000 

FT. 

BREF 

73.5000 

FT. 

XMRP 

88. 4 187 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

scale 

.0153 




FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

CADMACH = 1.60 
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WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
C03J501 I Q AMES S7-S16 1A2 01 TO St NO PLUMES 

CCBJOC! ) □ AMES 97-616 1A2 01 TO SI PC/PT NCM.SRM A/A-8 

CR3JC07] O AMES 37-616 1A2 01 TO SI SRM A/A-12.0R3 NOM 

i R3JC33 ) A AMES 97-616 IA2 01 TO SI PC/PT- [ .3 NOMINAL 



ANGLE OF ATTACK, ALPHA, DEGREES 


ELEVON 

ajlron 

RUDDER 

PLUNES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

' .000 

.000 

.000 

5.000 

LREF 

50.8000 

FT , 

-.000 

.000 

.000 

5.000 

6REF 

73.5000 

FT. 

.000 

.000 

.000 

5.000 

XMRP 

8S.4IS7 

FT. 




YMRP 

.0000 

FT. 





ZNRP 

4.0000 

FT. 





scale 

.0390 



FIG 7 EFFECT GF PLUME SIZE 0N LONGITUDINAL CHARACTERISTICS 


CBDMACH = 1.98 
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CENTER OF PRESSURE. XCP/L 


DATA SET SYMBOL 

t BBJ50 1 ) Q 
t B3J001 1 □ 

C B3J007 ) O 

( BBJC09 ) A . 


CONFIGURATION DESCR I PT 1 CM 
AMES 97-Si 6 iA2 01 TO Si NO PLUMES 
AMES 97-S16 IA2 01 TO S! 

AMES 97-6 IS IA2 01 TO SI 
AM£S 37-S16 IA2 0! TO Si 


PC/PT NOM.SRM A/A-9 
SRM A/A- i 2. ORB N'OM 
PC/PT-1 .2 NOMINAL 


elevon 

ailron 

RUDOER 

PLUMES 

REFERENCE INFORMATION 

.coo 

.coo 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

‘ooo 

-.000 

.000 

5.000 

LREF 

50.8000 

FT . 

!ooo 

.000 

.000 

5.000 

BR£F 

73.5000 

FT . 

.000 

.000 

.000 

5. COO 

XMRP 

YMRP 

ES . 4 i S7 
.COOO 

FT . 
FT. 





ZMRP 

4.0000 

FT. 





SCALE 

‘ .0130 




FIG 7 EFFECT OF PLUME SIZE ON LONGITUDINAL CHARACTERISTICS 

1 1 
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CA80RB 


DATA S 

CCBJ5C 
( CBJOO 

i cejoo 

tCQJOO 



2 : 

a: 

co 

CD 

< 

O 









SIDE FORCE COEFFICIENT, CY 


CAT* SET SYM3CL CONFIGURATION DESCRIPTION 
C 02JSQ2 ) Q AMES 97-616 IA2 01 TO S! NO PLUMES 

CH3J002) n AMES 97-GI6 IA2 01 TO SI PC/P T NOM.SRM A/A-9 

r R3JCC3 1 <5 AMES S7-S16 IA2 01 TO SI SRM A/A=12.0R3 NOM 

(RSJQiO) A AMES 97-616 1A2 01 TO SI PC/PT-1.3 NOMINAL 


ELEVEN AILRON RUDDER PLUMES REFERENCE INFORMATION 
000 .000 .000 .000 . SREF 31S5.0000 SO.F 

.000 .ODD .000 5.000 LREF SO.eOCO FT. 

.000 .000 .000 5.000 BREF 73.5C00 FT. 

000 . 000 . 000 5. COO XMRP 86. -116/ FT. 


.000 

, SREF 

3155.0000 

SO.F 

.000 

LREF 

50.8000 

FT. 

.000 

BREF 

73.5000 

FT. 

.000 

XMRP 

SS.4I67 

FT. 


Y MRP 

.CCOQ 

FT. 


ZMRP 

4.0000 

FT. 


SEALE 

.0190 
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ss 
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SIDESLIP ANGLE, BETA, DEGREES 

FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS* ALPHAO.O 

CADMACH =1.60' 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRCN RUDDER PLUMES REFERENCE INFORMATION 

,000 SREF 3155,0000 SD.FT. 

5.000 LREF 50.8000 FT. 

5.000 SREF 73.50C0 FT. 

5.000 XMRP SG.416? FT. 

YMRP .0000 FT. 

ZMRP 4 .0000 FT. 

SCALE .0130 



SIDESLIP ANGLE. BETA, DEGREES 


FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=0.0 

CBJMACH = 1.38 PAGE M 


C D3vS02 ) Q AMES 37-618 1A2 01 TO SI NO PLUMES .000 . 000 . 000 
{ H3JC02 ) □ AMES 97-616 !A2 01 TO St RC/PT NOM.SRM A/A-8 .000 .CCO .000 
i P3JCG8 ) O AMES 97-616 IA2 01 TO SI SRM A/A=12.CRS NOM .000 .COO .000 
[R2J010J A AMES 37-616 IA2 01 TO SI PC/PT-1 .3 NOMINAL .000 .000 .000 



YAWING MOMENT COEFFICIENT, CYN CBGDY AXIS) 


DATA SET SYMBOL' CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION 


I D9J502 3 f 

0 AMES 

97-6 IS 

IA2 

01 

TO 

SI 

NO PLUMES 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

( HB J 002 3 L 

1 AMES 

97-6 IS 

IA2 

01 

TO 

SI 

PC/P T NOM.SRM A/A-8 

.oco 

.000 ■ 

.000 

5.000 

LREF 

50.8000 

FT. 

C RSJC08 ) Z 

> AMES 

97-616 

1A? 

01 

TO 

Si 

SRM A/A«12.0R8 NOM 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

f R3JQIC 3 l 

\ AMES 

97-616 

IA2 

01 

TO 

Si 

PC/PT = ] .3 NOMINAL 

.000 

.000 

.000 

5.000 

XMRP 
YMRP 
' 2MRP 
SCALE 

8S.4J67 

.0000 

4.0000 

.0190 

FT. 

FT. 

FT. 


.09 
.08 
.07 
.06 
.05 
.04 
.03 
.02 
.01 
-.00 
-.01 
-.02 
-.03 
-.04 
-.05 
-.06, 

FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=0.0 



CA3MACH = 1.60 


PAGE 15 




YAWING MOMENT COEFFICIENT, CYN C80DY AXIS} 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


t D8JS02 3 f 

AMES 

( H3JC02 3 L 

AMES 

C RBJ0G3 3 < 

> AMES 

(R3JGI0) l 

\ AMES 


97-516 l A2 01 TO SI 
97-SIS IA2 01 TO SI 
97-616 I A2 01 TO SI 
97-SIS IA2 01 TO SI 


NO PLUMES 

PC/PT NOM.SRM A/A-6 . 
SRM A/ A- 1 2 . ORB NOM 
PC/PT- I .3 NOMINAL 


elevon 

AILRON 

RUDDER 

PLUMES 

Rfc> 

LKLNLL 1 Nr- UsMA i \ Urt 

*000 

,000 

.000 

.000 

SREF 

3355.0000 

SQ.FT 

*000 

.coo 

*000 

5.000 

LREF 

50.8000 

F7 . 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT* 

.000 

.000 

.000 

5.000 

XMRP 

SS.4167 

FT* 





YMRP 

.GOOD 

FT. 





ZMRP 

4-0000 

FT. 





SCALE 

-0130 




FIG 8 EFFECT 0F PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=0.0 

CB3MACH = 1 -38 
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t r rriCD 


ROLLING MOMENT COEFFICIENT. CBL (BODY AXIS) 



DATA SET SYMBOL CONE 1 GURAT I CN DESCRIPTION 


C CD JSC 2 ) Q AMES 

(H3JC02) Q AMES 

l R3J0C3 ) O * AMES 

t R3JC10 3 A AMES 


97-618 I A2 01 TO SI 
97-616 IA2 01 TO Si 
97-616 IA2 01 TO SI 
97-816 ! A2 01 TO SI 


NO PLUMES 

PC/P T NOM.SRM A/A-8 
SRM A/A« 12. 0R3 NOM 
PC/PT-] .3 NOMINAL 


ELEVON 

,000 

,000 

.000 

.000 


AILRON 

.000 

.000 

.000 

XGO 


RUDDER 

.000 

.000 

.000 

.000 


PLUMES 

REFER 

ENCE INFORMATION 

.000 

SREF 

3 J 55. 0000 

SO. FT 

5.000 

LREF 

50.8000 

FT . 

5.000 

BREF 

73.5000 

FT. 

5.000 

XMRP 

06.4167 

FT. 


YKRP 

.COCO 

FT „ 


ZMRP 

4. GOD 0 

FT. 


scale 

.0190 




FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=G .0 

CADMACH = I .60 
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ROLLING MOMENT COEFFICIENT, CBL CBOOY AXIS) 


DATA SET SYMBOL 
C D3J502 ) Q 
C k3</CC2 ) □ 

t R3JCCS ) O 
( RSo'OlO ) A 


CONFIGURATION DESCRIPTION 
AMES 97-G1S IA2 01 TO SI NO PLUMES 
AMES 97-6 IS 1A2 01 TO SI PC/PT NGM.3RM A/A-B 
AMES 97-6 ;S 1A2 01 TO' SI SRM A/A-12.CR3 NOM 
AMES 37-616 1A2 01 TO SI PC/PT- 1 .3 NOMINAL 


ELEVON 

AlLRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SR£F 

3 155. COCO 

SQ.FT 

*000 

.000 

.000 

5.000 

LREF 

50 . 0000 

FT . 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT . 

.000 

.000 

.000 

5. ODD 

XMRP 
Y MRP 
ZMRP 
SCALE 

So . 4 1 57 
.COCO 
4.0CCQ 
.CISC 

FT , 
FT. 
FT. 



CBDMACH = 1.98 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRON RUOOER PLUMES REFERENCE INFORMATION 


( DBJ502 ) C 

") AMES 

97-616 

IA2 01 

TO 

SI 

NO PLUMES 

*000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

C H9J002 ) L 

J AMES 

97-616 

IA2 01 

TO 

SI 

PC/P T NOM.SRM A/A-8 

*000 

.000 

*000 

5. COO 

IREF 

50*8000 

FT. 

{ RBJ008 J t 

> AMES 

97-616 

1A2 01 

TO 

SI 

. SRM A/A=I2.DRB NON 

*000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

(R8J010) l 

i AMES 

97-616 

1A2 01 

TO 

Si 

PC/PT ” i .3 NOMINAL 

*000 

*000 

.000 

5.000 

XMRP 

YMRP 

ZMRP 

SCALE 

88.4167 

.0000 

4.0000 

.0130 

FT. 

FT. 

FT. 



SIDESLIP ANGLE, BETA, DEGREES 


FIG 8 EFFECT OF PLUME SIZE UN LATERAL CHARACTERISTICS, ALPHA=0.0 

CA3MACH =1.60 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPi ICN 


C 0BJ502 5 Q 
( HBJ002 3 □ 

C RBJCC8 3 O 
t R3JOIO 3 A 


AMES 97-SIS t A2 01 TO SI NO PLUMES 
AMES 97 -SIS IA2 01 TO SI PC/PT NOM.SRM A/A-8 
AMES 97-616 1A2 01 TO SI SRM A/A-12.0RS NON 
AMES 97-SlS IA2 01 TO SI PC/PT-l ,3'NONINAL 


tLLVUPi 

A 

i ,wLUuK 

r lU 

nur t-T 

v!_i ,wL 11 U. u * 

1 lU., 

.000 

.000 

.COO 

.00 0 

SREF 

3 i 55 .0000 

SQ.FT 

,000 

.000 

,000 

5.000 

LREF 

50.9000 

FT. 

.000 

.000 

.000 

5.000 

9REF 

73 .5000 

FT . 

.000 

.coo 

.coo 

5.000 

XKRP 

85.4157 

FT. 





YMRP 

.0000 

FT . 





ZKRP ■ 

4.0000 

FT. 





SCALE 

.0190 




FIG 8 EFFECT- OF PLUME SIZE ON LATERAL CHARACTERISTICS, ALPHA=0.0 

CBIMACH = 1.98 PAGE 20 



WING BENDING MOMENT COEFFICIENT, CWBM 


reference information 

SREF 3155.0000 SQ.FT 

IREF 50.8000 FT. 

BREF 73.5000 FT. 

XMRP BS.4I67 FT. 

YMRP .0000 FT. 

ZMRP 4 .0000 FT. 

SCALE .0130 


.004 
.003 
.002 
.001 
.000 
-.001 
-.002 
-.003 
-.004 
-.005 
-.006 
-.007 
-.008 
- .0Q9_ 



DATA SET SYM80L CONFIGURATION 0ESCR1PT10N. 
t C3<JS02 3 Q AMES 97-SIS IA2 01 TO SI NO PLUMES 

H3J0023 M AMES 97-S16 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

( R3JCC3 3 O AMES 97-S16 [A2 01 TO SI SRM A/A=I2.CRB NOM 

R3J010) A AMES 97-61S 1A2 01 TO SI PC/PT-1.3 NOMINAL 


ELEVON AlLRON RUDDER PLUMES 

.000 .000 .000 • .000 

.CCO .000 .000 5.000 

.000 .000 .000 5.000 

.000 .000 .000 5.000 


FIG 8 EFFECT OF. PLUME SIZE ON LATERAL CHARACTERISTICS* ALPHAS. 0 

CA3MACH = 1 .60 


WING SENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL 
C C3JS02 ) Q 
C HIM 002 ) □ 

(R3JC08) O 
IRBUOJO) A 


CONFIGURATION DESCRIPTION 

AMES 97-818 IA2 01 TO SI NO PLUMES 

AMES 97-816 IA2 Cl TO S! PC/ PT NOM.SRM A/A-S 
AMES 97-616 JA2 01 TO SI SRM A/A- 12. ORB NCM 
AMES 97-SIS 1A2 0! TO SI PC/PT-1 .3 NOMINAL 


elevcn ailron rudder 

.000 . 000 .000 

.000 .000 .000 

.000 .000 .000 

.000 .000 .000 


PLUMBS 

REFERENCE IN^LkMA 

, 1 1 In'* 

.coo 

SREF 

3155. CGOO 

SQ.FT 

5.000 

lref . 

50.8000 

FT. 

5.000 

GREF 

73,5000 

FT . 

5. COO 

XKRP . 

83.4157 

FT. 


YMRP 

.0000 

FT. 


ZKRP 

4 .0000 

FT. 


SCALE 

.0120 




FIG 8 EFFECT OF PLUME SIZE ON LATERAL CHARACTERISTICS. ALPHA=0.0 

C8JMACH = I .98 
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NORMAL FORCE COEFFICIENT * CN 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


CEBJOOl) Q 

AMES 

(RBJQ315 0 

AMES 

{ R3J032 J <5 

AMES 

( R3JG33 3 A 

AMES 

( RBJ034 3 . 

AMES 

C RBJ035 3 ft 

AMES 


37-SIS IA2 01 TO SI 
97-6 ! S I A2 01 TO SI 
97-SIS I A2 01 TO SI 
S7-S1S I A2 01 TO SI 
97-616 IA2 OL TO SI 
97-616 1 A2 01 TO SI 


PC/PT NCM.SRM A/A-8 ' 

.9 NOZ. PC/PT-. 82 NOM 
M-.9 NOZ » PC/PT “1.1 NON 
M-3.0 NOZ • PC/PT“NOM 
M-3.0 N0Z.PC/PT=1 .2 NOM 
M=3.0 NOZ.PC/PT-O.6 NON 


ELEVON 
.000 
.000 
.000 
• COO 
.000 
.coo 


ailrcn 

RUODER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

.COO 

.000 

2.000 

lref 

50.B000 

FT. 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

.000 

.000 

2.000 

XMRP 

8S.4I67 

FT. 

.000 

.000 

2.000 

YMRP 

.0000 

FT. 

.000 

.000 

2.000 

ZMRP 

scale 

4.0000 

.0190 

FT. 



CA^MACH = 1 .60 
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FGREBODY AXIAL FORCE COEFFICIENT. CAF 


UATA be 7 bYMfcJLL LLUF 1 bUKA I 1 Utf UiibLK 1 F- I 1 U'l 


c.LLVU'i AIL KUUU^W 


( EBJCOI 3 
( RB/031 3 
C R3CC32 3 
( R&;033 ) 
C RBJC34 3 
( R3oG35 3 


AMES 97-616 1A2 Cl TO SI PC/P T NOM.SRM A/A«8 

AMES 97-616 IA2 Oi TO Si M- .9. NOZ. PC/PT" *82 NOM 

AMES 97-616 IA2 01 TO Si M- .9 NOZ. PC/PT- I . J NGM 

AMES 97-616 JA2 Cl TO SI M-3.0 NOZ> PC/P T-NCM 

AMES 97-816 IA2 01 TO SI M«3.0 NOZ. PC/PT- 1 .2 NGM 

AMES 97-816 IA2 01 TO SI M»3.0 NOZ. PC/PT -0 .8 NGM 


.000 

.000 

.000 

.000 

.000 

.000 


.000 

.000 

.000 

.000 

.000 

.000 


.000 

.000 

.000 

.000 

.000 

.000 


r L.U' ' .J I ' 1 _| LNul ] I H J Ul ' 

5.000 SREF 3155.00 00 SQ.FT. 


2.000 
2. COO 
2.000 
2.000 
2. COO 


LREF 

BREF 

XKRP 

YMRP 

ZMEP 

SCALE 


50.8000 
73.5000 
83.4167 
.0000 
4. COCO 
.0190 


FT. 

FT. 

FT. 

FT. 

FT. 



ANGLE OF ATTACK* ALPHA. DEGREES 

FIG 9 EFFECT -OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS 

CADMACH = 1 .GO PAGE 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYM30L 

cEBJOon Q 
CR3J031) □ 

C RGJC32 5 <> 

( RSJ033 ) £ 

( RBJD34 3 
( RE3J035 ) CV 


CONF I GUR AT I ON DESCR 1 PT 1 ON 


AMES 97-616 1A2 01 TO SI 
AMES 97-616 1A2 01 TO Si 
AMES 37-616 I A2 01 TO Si 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 IA2 01 TO S3 


PC/PT NOM.SRM A/A-8 
M-.9 NOZ* PC/PT* .82 NOM 
M-.9 NOZ. PC/PT* 1 A N'CM 
M=3,0 NOZ* PC/PT « NOM 
M=3 .0 NOZ. PC/PT*] .2 NOM 
M-3.0 NCZ» PC/PT *0,8 NOM 


ELEVON 

.000 

.CCO 

,000 

.000 

.000 

.CCO 


AILRON 

.000 

.000 

.000 

.000 

.coo 

.000 


RUDDER 

.000 

.GOO 

,000 

.000 

.000 

.coo 


plumes 

REFERENCE INFORMATION 

5.000 

SREF 

3155.0000 

SQ.FT 

2.000 

lref 

50.8000 

FT. 

2.000 

&REF 

73.5000 

FT. 

2.000 

XKRP 

88 . 4 1 67 

FT. 

2.0C0 

ymrp 

.0000 

FT. 

2.000 

ZMRP 

4.0000 

FT. 


SCALE 

.0190 




FIG 9 EFFECT OF NOZZLE DESIGN POINT ON LONGITUDINAL CHARACTERISTICS 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SY M8CL CCNF I DURATION DESCRIPTION EtEVON AlLRON RUDDER PLUMES 
( E8J00 1 ) Q AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 . 000 .000 . .000 5X00 
C RBt/03J 3 □ AMES 97-616 I A? 01 TO SI M*.9 NOZ* PC/PT* .82 NOM .000 . .000 .000 2.000 
CR3J032) O AMES 97-616 IA2 01 TO SI M-.9 NOZ. PC/PT- 1 . 1 MOM .000 .000 .000 2.000 
(R3JQ33 3 A AMES 97-616 IA2 01 TO Si H-3.0 NOZp PC/PT “NQM .000 .COO .000 2.000 
(R3J034J A AMES 97-616 IA2 01 TO Si M=3.Q NOZ.PC/PT-I .2 NCM .000 .COO .000 2.000 
(RBJ035J Ci AMES 97-616 IA2 01 TO Si M=3.0 NOZ. PC/PT“0 .8 NOM .000 .000 .0 00 2.000 


reference information 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

scale 


3155.0000 
50.6C00 
73,5000 
86.4167 
.0000 
4 .0000 
.0190 


SQ.FT. 

FT. 

FT. 

FT. 

FT. 

FT. 
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WING BENOING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONE ! GURAT I ON DESCRIPTION 


(EBJOOi ) Q AMES 97-616 IA2 03 

(R3J031 ) U AMES 97-6 J 6 1A2 01 

i RQJ032 ) O % AMES 97-616 IA2 Ci 

t R9J033 ) A AMES 37-616 In? 01 

E R8J034 ) lA AMES 97-6 IS IA2 01 

{ R&J035 ) ft AMES 97-816 IA2 01 


TO SI PC/P T NOM.SRM A/A-8 
TO Si M-.9 NOZtPC/PT » .82 NOM 
TO SI M* .9 NOZ. PC/PT- !-.i NQM 
TO Si M-3 ,0 N0Z » PC/PT -NQM 
TD Si M=3.0 NOZ. PC/PT- 1 .2 NOM 
TO S! M c 3.Q NOZ* PC/PT =0.8 NQM 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

reference information 

.000 

.000 

.000 

5.000 

SREF 

3355.0000 

SQ.FT 

.000 

.000 

.000 

2.000 

LREF 

50.8000 

FT. 

.00 0 

.CGO 

.000 

2.000 

0REF 

73.5000 

FT. 

.000 

.000 

.000 

2.000 

XMRP 

88.4 1 67 

FT. 

.COO 

.coo 

.000 

2.000 

YMRP 

.0000 

FT. 

.000 

.000 

.000 

2.000 

ZMRP ■ 

scale 

4.0000 
.03 30 

FT. 
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NORMAL FORCE COEFFICIENT * CN 


DATA SET SYMBOL 
C C3J501 3 Q 
C D&3C01 3 n 
( R3JC03 3 O 
( D3JCQ5 3 A 


CONFIGURATION DESCRIPTION 
AMES 97-616 !A2 01 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI PC/PT- NCM.SRM A/A-8 

AM^S 97-SI 6 1A2 01 TO SI PC/PT NOM.SRM A/A»8 

AMES 97-616 IA2 Cl TO SI PC/PT NQM 


ELEVON 

MLRCN 

RUOQER 

PLUMES 

KLh LKtNLt- J Nh OkNA \ l ON 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

:cco 

.000 

5.000 

LROF 

50.6000 

FT. 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT . 

.000 

• CuO 

,coo 

3.000 

XMRP 

88. 4 167 

FT . 





YMRP 

.0000 

FT . 





2 MRP 

4 .0000 

FT * . 





SCALE 

.0130 
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NORMAL FORCE COEFFICIENT , CN 


OAT A SET SYMBOL 

(D&jSO!) Q 

( OBJ OOi ) □ 

CRBJ003) O 
t DBJOCS : A 


CCNF 1 GURAT 10M DESCRIPTION 


AMES 97-S 1 S IA2 01 TO SI NO PLUMES 

AMES 97-S ! S [A2 Ot TO SI PC/P T NCM.SRM A/A-8 

AMES 97-6 IS IA2 01 TO SI PC/P I NCM.SRM A/A-8 

AMES 97-6 IS IA2 01 TO SI PC/P T NOM 


EVON 

AILRON 

RUDCER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

■SREF 

3155.0000 

so.rr 

.000 

.000 

.000 

5.000 

lref 

50.S000 

FT . 

.000 

.00 0 

.000 

2.000 

B REF 

73.5000 

FT . 

.000 

.000 

.000 

3.000 

XMRP 

8S . 4 1 57 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4 .0000 

FT. 





SCALE 

,0190 




FIG 10 EFFECT OF ARBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=0 
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FGREB0DY AXIAL FORCE COEFFICIENT. CAF 


DATA SET SYMBOL 
CCBJ501) Q 
(OBJOOH Q 
( R3JC03 3 V 
( DBJ005 3 A 


CONFIGURATION DESCRIPTION 
AMrc 37-SI6 1A2 Oi TO SI NO PLUMES 

AMES 97-SIS A2 0! TO SI PC/PT NOM « SRM A/A-3 

AMES 97-016 IA2 01 TO SI PC/PT NCM.SRM A/A-S 

AMES 37-616 IA2 01 TO Si PC/PT NOM 


ELEVON AILRCN 

,000 ,000 

.000 .000 

.CCO .000 

.000 . 000 


RUOOEh 

.000 

.CCO 

.000 

.000 


lUML3 

. J* w 

\h. 'wL 1 i v L* •• i 

m 1 1 

.000 

SREF 

3155.0000 

SC, FT 

5.000 

LREF 

50.8000 

FT . 

2.000 

BREF 

73.5000 

FT. 

3.000 

XMRP 

SS.41G7 

FT . 

YMRP 

.0000 

FT . 


ZMRP 

scale 

4.0000 

.0130 

FT. 



CAT MACH = 1.60 


FOREBODY AXIAL FORCE COEFFICIENT, CAF 


DATA SET SYMBOL 

C03J50I I Q 

[ CBJOOl I □ 

C R8v ; 003 ) O 

C OR; 005 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-616 IA2 Cl TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-6)6 JA2 0) TO SI PC/P T NOM 


ELeVCN 

AlLRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

xoo 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

.000 

.00 0 

5.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

3.000 

XMRP 

8S . 4 1 67 

FT . 





YMRP 

,0000 

FT . 





ZMRP 

4.0000 

FT. 





scale 

.0130 




FIG 10 EFFECT OF ARBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS. BETA=0 
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PITCHING MOMENT COEFFICIENT > CLM 


DATA SET SYMBOL 

( OSJ 50 ! 3 Q 
( 03JC0 1 3 U 
( RBJC 03 3 O 
C DBv C 05 3 A 


CONFIGURATION DESCRIPTION 
AMES 37-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/P T NQM.SRM A/A-3 

AMES 37-616 1A2 01 TO SI PC/PT NGM.SRM A/A-S 

AMES 97-616 1A2 01 TO SI PC/PT NQM 


LLtVuN 

AlLKuri 

kULuc-R 

1. L.Ui 

ru_F Lr;i_iVLfc. 1 i Ln vi 

ml 1U. 

,000 

.000 

.000 

.000 

SR€F 

3155.0000 

SQ.FT 

.000 

.000 

.000 

5.000 

lref 

50.6000 

FT * 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT . 

.000 

.000 

.000 

3.000 

XKF?P 

6S.41S7 

FT . 





YMRP 

.0000 

FT. 





Z^RP 

4.0000 

FT. 





SCALE 

.0150 




FIG 10 EFFECT OF ARBITER AND SRH PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=0 
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PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMSOL CONE 1 SURAT I ON OESCRIPT 

CD8<JS0] ) Q AMES 97-615 IA2 01 TO SI 

C DSJ001 ) □ AMES 97-SIS IA2 01 TO SI 

1 R3J003 ) O AMES 97-61S IA2 01 TQ Si 

CCBJ005) A AKES 97-616 IA2 01 TO SI 


ON ElEVON AILRCN 
MO PLUMES ' .000 .000 
PC/PT NDM.SRM A/A-8 .000 .000 
PC/PT MOM.SRM A/A-8 .000 .000 
PC/PT MOM .000 .000 


RUOOER PLUMES REFERENCE INFORMATION 


.000 

.000 

• SREF 

3155.0000 

SQ.FT 

.000 

5 .000 

LREF 

50.8000 

FT. 

.000 

2.000 

BREF 

73.5000 

FT. 

.oco 

3.000 

XNRP 

8S.4JS7 

FT. 



Y MRP 

.0000 

FT, 



ZMRP 

4. 0000 

FT. 



scale 

.0130 




FIG 10 EFFECT OF ORB I TER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS. BETA=0 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL 
(03J501) Q 
C CBJOO [ 3 n 
t RBJC03 ) <> 

( D3J005 ) A 


CONFIGURATION OESCRJPTICN 
AMES 97-636 1A2 01 TO SI NO PLUMES 

AMES 97-SI 6 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-SIS IA2 01 TO SI PC/PT toCM.SRM A/A-8 

AMES 87-6 IS 1A2 01 TO SI PC/PT NCM 


elevon ailron RUDDER 

.000 .000 .000 

.000 .000 .coo 

.000 .000 .000 

.000 . 000 . 000 


PLUMES REFERENCE INFORMATION 
.000 SREF 3155.0000 SQ.FT 

5.000 LREF 50.6000 FT. 

2.000 SREF 73.5000 FT. 

3.000 XMRP 86.4 i 67 FT. 

YMRP .0000 FT. 

ZMRP 4.0000 FT. 


-.05 


-.10 


-.15 


PITCHING MOMENT COEFFICIENT, CLM . 


FIG 10 EFFECT OF ORBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS, BETA=0 


CA3MACH = 1.60 


PAGE 



NORMAL FORCE COEFFICIENT, CN 


DMA SET SYM80L 
( C3J501 3 Q 
( CBJOOi J □ 

. < R3JC03 J O 
{ C3v r C05 ) A 


CONFIGURATION DESCRIPTION 
AMES 97 -SIS IA2 01- TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 

AMES 97-616 IA2 0! TO SI PC/PT NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT NOM 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

' REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.00 00 

SQ.FT 

.000 

,000 

.000 

5.000 

LREF 

50.8000 

FT . 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

,000 

.000 

.000 

3.000 

XMRP 
Y MRP 
ZMRP 
SCALE 

88,4167 
.0000 
4.0000 
.0 ISO 

FT . 
FT. 
FT. 



PARF 1*1 



WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL 
CDBJ50I 1 Q 
CDBJOQ1) □ 

( R&J003 ) O 
t D3JC05 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO St PC/PT NCM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT NQM.SRM A/A-8 

AMES 97-616 IA2 01 TO St PC/PT NOM 


EL.EVON 

A 1 Lr:u>l 

KUUULK 

l uVj* *c.^ 

Ki_ L 

. JVcu i 1 v Ui 

./ \ i lUi'i 

,000 

.000 

,000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

.000 

.000 

5.000 

LREF 

50.8000 

FT . 

.000 

,000 

.000 

2.000 

BR£F- 

73,5000 

FT . 

.000 

.000 

.000 

3.000 

XKRP 

85.4 167 

FT . 





Y MRp- 

.0000 

FT . 





imp 

4X000 

FT. 





scale 

.0X0 




FI6 10 EFFECT OF ORBITER AND SRM 
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WING BENDING MOMENT COEFFICIENT. CV/BM 


DATA SET SYMBOL CCNF 1 CURAT I ON DESCRIPTION 

CD3JS01 ) Q AMES 97-6 1 6 IA2 01 TO S! NO PLUMES 

C08J001 I □ AMES 97-616 IA2 01 TO Si PC/PT NOM.SRM A/A-B 

CRBJ003) O AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A "6 

C0Bv : 005) A AMES 97-616 IA2 01 TO SI PC/PT NOM 


ELEVGN 

AILRGN 

RUOOER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.COO 

SREF 

3155.0000 

SQ.FT 

.000 

.000 

.000 

5. COD 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

.000 

.cco 

.000 

3.000 

XMRP 

80.4187 

FT. 




YKRP 

.0000 

FT. 





2MRP 

4.0000 

FT. 





SCALE 

.0130 




ANGLE OF ATTACK. ALPHA. DEGREES 


FIG 10 EFFECT OF 0R8ITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS. BETA=0 
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CENTER OF PRESSURE, XCP/L 


otn lc. 



FIG 10 EFFECT OF 0RBITER AND SRM PLUMES ON LONGITUDINAL CHARACTERISTICS? BETA=0 
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CABSRM CABTNK CABORB 














SIDE FORCE COEFFICIENT. CY 





SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL CONE 1 GURAT i ON DESCRIPTION 


t DBJ502 ) Q 
( HBJ002 ) O 
C RBJDC4 ) O 
(OBJ DCS) A 


AMES 97-SIS IA2 01 TO SI NO PLUMES 

AMES 97-SIS IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-SIS ! A2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT NOM 


Elevgn 

A ILRCN 

RUDDER 

plumes 

REFERENCE INFDRMA \ 1UJN 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

.coo 

.000 

5 .000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

2.0G0 

BREF 

73.5000 

FT . 

.000 

.000 

.000 

3.000 

XMRP 

BS. 4 167 

FT , 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0130 




SIDESLIP ANGLE. BETA, DEGREES 


FIG 1 1 EFFECT OF. ORB I TER AND SRM PLUMES ON LATERAL CHARACTERISTICS. ALPHA=0.0 

CBDMACH = 1 .98 PAGE 4 



YAWING MOMENT COEFFICIENT » CYN CBOOY AX I S3 


DATA SET SYMBOL 

(D&J502) Q 
C H3J002 1 □ 

f RBC004 J O 
CD3JOOS) A 


CONFIGURATION DESCRIPTION # 

AMES 37-616 3A2 01 TO Si NO PLUMES , „ 
AMES 97-S16 1A2 01 TO SI PC/PT NOMfSRM A/A-8 
AM-S 37-616 JA2 01 TO SI PC/PT NOM.SRM A/A*8 
AMES 97-616 1A2 01 TO Si PC/PT NQM 


ELEVCN A1LR0N RUDDER 

.COO -000 .000 

.000 -000 .000 

.000 .000 .00 0 

.000 .000 .000 


plumes 

REFERENCE INFORMATION 

.000 

SREF 

3155.0000 

SQ.FT 

5.000 

lref 

50.8000 

FT , 

2.000 

.BREF 

73.5000 

FT. 

3.000 

XMRP 

SS.41S7 

FT . 


YMRP 

.0000 

FT. 


ZMRP 

4.0000 

FT. 


SCALE 

.0190 




FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS. ALPHA-0.0 

. „ PAGE 42 
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YAWING MOMENT COEFFICIENT, CYN CBODY AXIS) 


DATA SET SYMBOL CONFIGURATION CESCR1PT 
{ 03 J 502 ) Q AMES S7-6JS IA2 01 TO SI 
(H3JG02) U AMES 97-616 IA2 01 TO Si 
{ R3JC04 ) O AMES 97-616 IA2 01 TO Si 
( D3U0C6 ) A AMES 97-616 I A2 01 TO SI 


ON ELEVEN AILRON 
NO PLUMES ‘ .ODO .000 
PC/P T NOM.SRM A/A-8 .000 .000 
PC/PT NOM.SRM A/A-8 .000 .000 
PC/PT NGM .000 -COO 


RUDDER PLUMES REFERENCE INFORMATION 
,000 .000 -SREF 3155. 0000 SO. FT, 

,C00 5.000 LREF 5C.S0D0 FT, 

.000 2.000 GREF 73.5000 FT, 

.000 3,000 XMRP S3. 4 J 67 FT. 

YMPP .0000 FT. 

ZMRP 4.0000 FT. 

SCALE .0130 



SIDESLIP ANGLE. BETA, DEGREES 


FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS. ALPHA=0.0 
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ROLLING MOMENT COEFFICIENT. CBL C BODY AX 1ST 


CAT A SET SYMBOL CCNF I GURAT 1 GN 
CD8J502) Q AMES 37-616 IA2 

CHSJ002) U AMES 97-616 IA2 

CR3J004) O AMES 97-616 IA2 

{ DBJOCS ) A AMES 97-616 IA2 


DESCRIPTION 

01 TO SI NO PLUMES 

01 TO SI PC/P T NCM.SRM A/A-8 

□i TO SI PC/PT NCM.SRM A/A-8 

□1 TO SI PC/PT NCM 


elevqn 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

,000 

.000 

.000 

.000 

SREF 

3 155.0000 

SQ.FT. 

.000 

.OCO 

.000 

5*000 

lref 

50.8000 

FT. 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

3.000 

XMRP 

66. 4 167 

FT. 





YMRP 

.0 000 

FT. 





7MRP 

4,0000 

FT. 





SCALE 

.0190 




SIDESLIP ANGLE. BETA. DEGREES 


FIG 11 EFFECT OF GRBITER AND SRM PLUMES 0N LATERAL CHARACTERISTICS. ALPHA=0.0 

CADMACH =1.60 . PAGE 44 



ROLLING MOMENT COEFFICIENT. CBL C8G0Y AXIS) 


data set symbol 

CDBJ502 3 Q 
{ H8J002 ) n 
( RBJ004 J O 
[ DBJOOo 3 A 


CONFIGURATION DESCRIPTION 
AMES 37-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 I-A2 01 TO SI PC/PT NQM.SRM A/A *8 

AMES 97-616 IA2 01 TO SI PC/PT NQM.SRM A/A-B 

AMES 97-616 IA2 01 TO SI PC/PT NOM 


ELEVON 

.000 

.000 

.COO 

.000 


AILRON 

.000 

.000 

.COO 

.000 


RUDDER 

.000 

,000 

.000 

.000 


PLUMES 

REFERENCE INFORMATION 

.000 

SREF 

3155.0000 

SQ.FT 

5.000 

IREF 

50.8000 

FT. 

2.000 

BREF 

73.5000 

FT. 

3.000 

XMRP 

8S.4J67 

FT, 


YMRP 

.0000 

FT. 


ZMRP 

4. 0000 

FT. 


scale 

.0190 






PITCHING MOMENT COEFFICIENT. CLM 


oata set symbol configuration description 
CDBJS02) Q AMES 97-SIS IA2 01 TO SI NO PLUMES 

IHBJGO 2 ) □ AMES S7-61S IA2 01 TO SI PC/P T NOM.SRM A/A-8 

CRSJCCM) O AMES S7-61S IA2 01 TO SI PC/P T NOM.SRM A/A-8 

(DSv’CCSO 2S AMES 97-616 1A2 01 TO SI PC/P T NCM 


ELEVCN 

ailron 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

.COO 

.000 

5.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

2.000 

BREF 

73.5000 

FT. 

.000 

.cco 

.000 

3.000 

XMRP 

8S.4 IS7 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0CC0 

FT. 





SCALE 

.0130 




SIDESLIP ANGLE. SETA. DEGREES 


FIG 11 EFFECT OF 0RBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS. ALPHAO.O 

CA1MACH = 1.60 41 



PITCHING MOMENT COEFFICIENT, CLM 


reference information 

SREF 3155.0000 SQ.FT 

LREF 50.8000 FT. 

BREF 73.5000 FT. 

XMRP 86. -1167 FT. 

YMRP .0000 FT. 

ZMRP 4.C000 FT. 

SCALE .0130 



DATA SET SYMBOL CONFIGURATION DESCRIPTION 
IDaJSC?) Q AMES 97-6 1 S 1A2 Ot TO Si NO PLUMES 

F3J002 □ AMES 97-S16 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

R3J004 O AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

£ OBJ 006 ) X AMES 97-616 IA2 01 TO SI PC/PT NQM 


ELEVON A1LR0N RUDDER PLUMES 
.000 .000 .000 .000 

.000 .000 .000 5.000 

,000 .000 .000 2. D 00 

' .000 .000 .000 3.000 


FIG 11 EFFECT OF ORBITER AND SRM PLUMES ON LATERAL 

CBJMACH = 1.98 


CHARACTERISTICS. ALPHAS .0 

PAGE 47 



WING BENDING MOMENT COEFFICIENT, CV/BM 


DATA SET SYMBOL 
£ OBJ 502 3 Q 
t H9JC02 3 □ 

( R3JC04 ) O 
C 03J QOS 3 A 


CONFIGURATION DESCRIPTION 
AMES 97-616 IA2 G! TO St NO PLUMGS 

AMES 97-61 6 1A2 03 TO St PC/PT NOM.SRM A/A-8 

AMES 97-615 1A2 01 TO Si PC/PT NQM.SRM A/A-8 

AMES 97-616 IA2 01 TO Si PC/PT N0M 


ELEVON 

.000 

.000 

.000 

.000 


AILRCN 

.COO 

.000 

.000 

.000 


RUDDER 

.000 

.COO 

.OCO 

.000 


PLUMES 

REFERENCE INFORMATION 

.OCO 

SREF 

3155.0 000 

SQ.FT 

5.000 

LREF 

50.6000 

FT. 

2.000 

BREF 

73.5000 

FT. 

3.000 

XMRP- 

83.4167 

FT. 


YMRP 

.0 COO 

FT. 


ZMRP 

4.0000 

FT. 


SCALE 

.0190 




FIG 11 EFFECT OE ORB I TER AND SRM 

(A)MACH = 1 .SO 


plumes dn lateral characteristics. ALPHA=0 .0 
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WING BENDING MOMENT COEFFICIENT, CV/BM 


data set SYMBOL 

CONFIGURATION 

DESCRIPTION 


ELEVON 

ailron 

RUDDER 

PLUMCS 

REFERENCE INFORMATION 

C D3J5Q2 ) Q 

AMES 37-6 I 6 

IA2 

01 

TO SI NO PLUMES 


.000 

.000 

' .000 

.coo 

SREF 

3155.0000 

SO.F 

C H9JC02 ) M 

AMES 37-616 

I'A2 

01 

TO SI PC/P T NOM.SRM 

A/A -8 

.000 

.000 

.000 

5.000 

LREF 

50.8000 

FT, 

( R8J004 3 Q 

AMES 97-616 

IA2 

01 

TO SI PC/PT NOM.SRM 

A/A- 8 

,000 

.OGO 

.000 

2.000 

BREF 

73.5000 

FT. 

C OBJ 006 ) X 

AMES 97-616 

IA2 

01 

TO SI PC/PT NOM 


.000 

.000 

.000 

3.000 

XMRP 

8S. 4 167 

FT, 









YMRP 

.0000 

FT . 











ZMRP 

4.0000 

FT. 











SCALE 

.0130 




SIDESLIP ANGLE, BETA. DEGREES 


FIG II EFFECT OF ORBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=Q.Q 
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DCYNDB DCBLDB 


OAT A SET SYMBOL 
C 03JS02 3 Q 
CH3J002) U 
( R3J004 3 O 
( C3JCCS 3 A 


CONFIGURATION DESCRIPTION 

AMES 97-SIS IA2 01 TO SI NO PLUMES • 

AMES 97-S16 IA2 01 TO SI PC/P T NOM.SRM A/A-B 

AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-SI 6 IA2 01 TO SI PC/PT NOM 


ELEVON 

.000 

.000 

.000 

.000 


A1LR0N 

,000 

prv"i 

!ooo 

.coo 


RUODER 

.COO 

.000 

.000 

.000 


PLUMBS 

REFERENCE INFORMATION 

.000 

SREF 

3155.0000 

SQ.FT 

5.000 

lref 

50.8000 

FT. 

2.000 

bref 

73.5000 

FT. 

3.000 

XtfRP 

83. 4 167 

FT. 


YMRP 

.0000 

FT. 


ZMRP 

4.0000 

FT. 


SCALE 

.01 SO 



-.0074 

-.0082 

-.0090 

-.0098 


-.0106 



MACH 



FIG 11 EFFECT 0E ARBITER AND SRM PLUMES ON LATERAL CHARACTERISTICS, ALPHA=0.0 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL 
CEBJ501) Q 
( EBJ003 ) U 
( RBJ536 3 O 
[ R3J54 1 ) A 


CONFIGURATION DESCRIPTION 
AMES 37-SIS IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TQ SI PC/PI NGM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI MM ,4 SOLID SRM PLUME 

AMES 97-616 IA2 Dl TO SI MM ,S SOLID SRM PLUME 


ELEVON AlLRON RUDDER PLUMES REFERENCE INFORMATION 


.000 

.000 

.000 

.000 


,000 

.000 

.000 

.CUD 


.000 

.000 

.000 

.000 


.ODD .SREF 
2.000 LREF 
.000 BREF 
.000 XMRP 
YMRP 
ZMRP 
SCALE 


3155.0000 SO. FT. 

50.8000 FT. 
73.5000 FT. 
8S.41G7 FT. 
.GOOD FT. 
4.0000 FT. 
.0120 



FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

CADMACH = 1 .60 
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FOREBODY AXIAL FORCE COEFFICIENT. CAF 


DATA S£T SYMBOL CONFIGURATION DESCRIPTION 


CE3J50H Q 
( EBJ003 5 □ 

( RBJ538 ) O 
C R3J54 1 ) A 


AMES 97-6 IS IA2 01 TO SI NO PLUMES 

AMES 97-SIS IA2 01 TO St PC/PT NCM.SRM A/A-8 

AMES 97-S16 IA2 01 TO SI M=1.4 SOLID SRM PLUME 

AMES 97-6 1 S 1 A2 01 TO SI M=1.S SOLID SRM PLUME 


ELEVCN 

A1UR0N 

RUDDER 


htr 

t-NLNL.li. I Nf UkHA i 1 urt 

.000 

*000 

*000 

.000 

SREF 

3153.0000 

SQ.FT. 

.000 

*000 

.000 

2. GOO 

LREF 

50.8000 

FT* 

.000 

*000 

.COO 

.000 

m F.F 

73.5000 

FT. 

.000 

*000 

.000 

*000 

XMRP 

8S.4167 

FT* 





YMRP 

.0000 

FT. 





ZMRP 

4*0000 

FT. 





scale 

.0180 




FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

C A jNACH =1.60 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 
CEBJ50]) Q 
CEBJD03) 0 
C RBo53S ) O 
C RBJS4 1 ) A 


CONFIGURATION description 
AMES 97-6 ! 6 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI MM. 4 SOLID SRM PLUME 

AMES 97-616 I A2 01 TO SI MM .6 SOLID SRM PLUME 


ELEVCN 

AILRON 

RUDDER 

plumes 

REFERENCE INFORMATION 

♦ COO 

,000 

.COO 

.000 

SREF 

3155.000 0 

SQ.FT 

.000 

.000 

.000 

2.000 

LREF 

50.8000 

FT. 

♦ OQQ 

.000 

.000 

.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

.000 

XKRP 

88.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




COMPARISON OF GASEOUS AND SOLID SRM PLUMES 
= i .so 


FIG 12 

CADMACH 
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NORMAL. FORCE COEFFICIENT, CN 


DATA SET SVMSOL CONFIGURATION DESCRIPTION 
EEBJ501 ) Q AMES 97-616 1A2 01 TO Si NO PLUMES 

CEBJ003) □ AMES 97-616 |A2 01 TO SI PC/PT NCM.SRM A/A-S 

( R3v'53S ) O AMES 97-616 1A2 01 TO SI M-1.4 SOLID SRM PLUME 

CRB*’S41 1 A AMES 97-616 1A2 01 TO SI M=1 .6 SOLID SRM PLUME 


■H 

■■■iai 


PITCHING MOMENT COEFFICIENT, CLM 

FI6 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

CADMACH =1.60 


WING BENDING MOMENT COEFFICIENT. CWBM 


OAT A SET SYMBOL 
t EBCSOI 3 Q 
( EBJ003 J □ 
t RBJS36 ) O 
C R3J54 1 ) £ 


CONFIGURATION DESCRIPT [CM 
AMES S7-616 1A2 0! TO SI NO PLUMES 

AMES 97-516 1A2 01 TO Si PC/PT NOM.SRM A/A-8 

AMES 97-515 IA2 Oi TO SI M=l.4 SOLID SRM PLUME 

AMES 97-616 IA2 01 TO SI M-l .6 SOL -10 SRM PLUME 


ELEVON 

AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

*000 

.000 

.000 

.000 

SREF 

3155 .0000 

SO. FT 

. .000 

.000 

.000 

2.000 

LREF 

50.8 COO 

FT. 

.000 

.003 

.000 

.000 

BREF 

73.5000 

FT. 

;000 

.000 

.000 

.000 

XMRP 

86.41S7 

FT. 





Y MRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0130 




CA3MACH = 1.60 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYK30L 
C E9J502 ) Q 
C EBJ0C4 ) Q 
C RBJ533 J O 
(RBJ542 3 A 


CONFIGURATION DESCRIPTION ELEVCN AlLRON RUDDER PLUMES REFERENCE INFORMATION 


AMES 

97-SI S 

I A? 

0! 

TO 

SI 

NO PLUMES 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

AMES 

97-6 IS 

IA2 

01 

TO 

SI 

PC/P T N3M.SRM A/A-8 

.000 

.000 

.000 

2.000 

LREF 

50.8000 

FT. 

AMES 

97-6 IS 

IA2 

Cl 

TO 

SI 

K-1.4 SOLID SRM PLUME 

.000 

.000 

.000 

.000 

BREF 

73.5000 

FT . 

AMES 

97-618 

I A2 

01 

TO 

SI 

M-l .S SOLiD SRM PLUME 

.000 

.000 

.000 

.000 

XMRP 

YMRP 

ZMRP 

SCALE 

8S.4J67 

,0000 

4.0000 

.0130 

FT. 

FT, 

FT. 



FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

CADMACH =1.60 
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


REFERENCE INFORMATION 
SREF 3155.0000 SO. FT. 

LREF 50.8000 FT. 

8REF 73.5000 FT. 

XMRP 83.4167 FT. 

YKRP .0000 FT. 

ZMRP 4.0000 FT. 

SCALE .0190 



FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 


DATA SET SYM30L CONFIGURATION DESCRIPTION 

(EBC502) Q AMES 97-6 IS IA2 01 TO S! NO PLUMES 

t EBJ004 ) □ AMES 97-SI6 IA2 0! TO SI PC/PT NOM.SRM A/A-8 ' 

CRRJS33) Q AMES 97-SIS IA2 01 TO SI M-l.4 SCUO SRM PLUME 

( R3J542 ) A AMES 97-616 IA2 0T TO SI M=I .6 SOLID SRM PLUME 


ELEVON AILRON RUCOER PLUMES 

.000 .DOO .000 .000 

.000 .000 .000 2.000 

.000 .000 .000 .000 

.000 ' .003 .000 .000 


CADMACH = 1.60 
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ROLLING MOMENT COEFFICIENT. CBL (BOOY AXIS) 


UA*A i 43UL. Uu> 

(EBJ502) Q AMES 

t EB*'004 : □ AMES 

[ R3v r 533 ) O AMES 

( R3J542 ) A AMES 


u U. < 

97-616 IA2 01 TO SI 
97-616 IA 2 01 TO $1 
97-616 I A2 01 TO SI 
97-616 I A2 Ot TO SI 


NO PLUSES 

PC/PT NCM.SRM A/A fc 8 
M-l .4 SOLID SRM PLUME 
M-l .6 SOLID SRM PUJME 


.000 

.000 

,000 

.000 


,000 

.000 

.000 

.000 


.000 

.000 

.GOO 

.000 


.000 

bKch 

JliO.UuUU 

-»vJ. 

2.000 

LREF 

so.eooo 

FT . 

.000 

BREIF' 

73 .5000 

FT. 

.000 

XMRP 

85.4167 

FT. 


YMRP 

,0000 

FT. 


ZMRP 

4.0000 

FT, 


SCALE 

.0190 




FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

CADMACH =1.60 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 
[ EBJ502 3 Q 
C E8JC04 3 □ 

t RBJS38 ) O 
C R3JS42 3 A 


CGNF I GURAT ] ON DESCRIPTION 
AMES 97-616 1A2 03 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-6 i 6 IA2 01 TO S! M-1.4 SOLID SRM PLUME 

AMES 97-616 IA2 01 TO S! M-1.6 SOLID SRM PLUME 


ELEVQN 

ailron 

RUDDER 

plumes 

REFERENCE INFORMATION 

.00 0 

.coo 

.000 

, .000 

SREF 

31SS.0000 

SQ.FT 

.000 

.cco 

.COO 

2. COO 

LREF 

50.8000 

FT." 

.000 

.coo 

.000 

.000 

BREF 

73.S000 

FT. 

.000 

.coo 

.cco 

.000 

XMRP 

86.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




FIG 12 COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

CADMACH = 1 .SO 
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WING BENDING MOMENT COEFFICIENT, CW8M 


DATA SET SYM3CL CONE 1 GURAT ] ON DESCRIPTION 


( EBJ502 ) 
C E Bo 004 J 
C RBJ538J 
C R3J542 I 


Q AMES 37r6IS IA2 01 TO St NO PLUMES 

□ AMES 97-616 IA2 01 TO SI PC/P T NGM.SRM A/A-8 ' 

O AMES 97-SIS JA2 01 TO Si M=I .4 SOLID SRM PLUME 

A AMES 37-616 IA2 0! TO SI M=1 .6 SCLlC SRM PLUME 


eievon 

ailro n 

RUDDER 

PLUMES 

• REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0C00 

SO. FT 

.000 

.000 

.000 

2.000 

LREF 

50.8000 

FT. 

.000 

,000 

.00 0 

.000 

BREF 

73,5000 

FT. 

.000 

.000 

.000 

.000 

vr^pp 

83 . 4 J 67 

FT. 



YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0130 




COMPARISON OF GASEOUS AND SOLID SRM PLUMES 

= I .60 


FIG 12 

CA3MACH 
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NORMAL FORCE COEFFICIENT. CN 


DATA SET SYMBOL CONFIGURATION OESCRIPT 
(EBJ003 3 Q AMES 97-S1G 1A2 0! TO SI 
t EB4Q13 ) □ AMES 97-616 1A2 0! TO SI 
CR3J535J O AMES 97-616 IA2 01 TO SI 
C R3JS3S 1 '£ AMES 97-616 IA2 01 TO SI 


ON ELEV0N A1LR0N 
PC/PT NOM.SRM A/A-8 .000 .000 
PC/PT-NGM.SRM A/A=8 10.000 .000 
M=1 .4 SOLID SRM PLUME .000 .COO 
M»J .4 SOLID SRM PLUME 10.000 .CCO 


RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

2.000 

SREF 

3155.0000 

SO. FI 

30.000 

2.000 

LREF 

50.8000 

FT. 

.000 

.000 

8REF 

73.5000 

FT. 

10.000 

.000 

XMRP 

6S.4167 

FT. 



YMRP 

.0000 

FT , 



ZKRP 

4 .0000 

FT. 



scale 

.0120 




FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 

CA5MACH =1.60 PAGE 6 


FGREBODY AXIAL FORCE COEFFICIENT. CAF 


DATA SET SYMBOL 

CE8J003) Q 
(EBJOm n 
(R3J538) O 
( R3J539 ) A 


CONTI CURAT I GN DESCRIPTION 
AMES 97-SI 6 IA2 01 TO SI PC/RT NOM.SRM A/A-8 

AMES 37-6 ig IA2 01 TO SI PC/PT-NDM.SRM A/A-8 

AMES 37-616 I A2 01 TO SI M-1.4 SOLlO SRM PLUME 

AMES 37-616 I A? Ot TO SJ M-1.4 SCLJO SRM PLUME 


ELEVON 

AILRON 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

2.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

2.000 

LREF 

50.8000 

FT , 

.000 

,000 

.000 

.000 

5REF 

73.5000 

FT . 

10.000 

.COO 

. IO.OCO 

,000 

XMRP 

86 .4167 

FT . 





YMRP 

.0000 

FT , 





2 MRP 

4.0000 

FT. 





scale 

.0190' 




ANGLE OF ATTACK. ALPHA, DEGREES 


FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 
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PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL 

{ E 3 J 003 ) Q 
CEBJ0I3) □ 
t F?3v53S ) O 
t R3«;53S 1 , A 


CONFIGURATION DESCRIPTION 
AMES 97-616 JA2 0! TO SI PC/PT NCM.SRM A/A-8 

AMES 97-618 1A2 01 TO SI PC/PT-NGM. SRM A/A-8 

AMES 97-616 1A2 01 TO SI M-1.4 SOLID SRM PLUME 

AMES 97-616 1A2 01 TO SI M-l .4 SOLID SRM PLUME 


ELEVON 

A 1 IRON 

RUDDER 

plumes 

REFERENCE INFORMATION 

,000 

.000 

.000 

2.000 

SREF 

3155. OOGO 

SQ.FT 

10.000 

.COO 

10.000 

2.000 

lref 

50.8000 

FT. 

.000 

.000 

.000 

.000 

BR£F 

73.5CC0 

FT. 

10,000 

.000 

10,000 

.000 

XMRP 

88.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0180 




ANGLE OF ATTACK. ALPHA, DEGREES 


FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 
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NORMAL FORCE COEFFICIENT # CN 


DATA SET 
C E8JCC3 ) 
< t8u'Gi3 ] 
C R3-;533 ) 
(R3J539) 


SYMBCL CONFIGURATION DESCRIPTION 

Q AMES S7-SIS IA2 01 TO SI PC/PT NOM.SRM A/A-8 

□ AMES 97-616 IA2 01 TO SI PC/PT -NDM. SRM A/A-8 

O AMES 97-616 IA2 01 TO SI M»!.4 SOLIO SRM PLUME 

2S AMES 97-616 IA2 01 TO SI M-I.4 SOLID SRM PLUME 


ELEVON 

ajlron 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

,000 

.000 

2.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

2.000 

LREF. 

50.8000 

FT. 

.000 

,000 

.000 

.00 0 

6REF 

73.5000 

FT. 

10.000 

f 000 

10.000 

.000 

XMRP. 

83,4167 

FT. 





YMRP 

.COCO 

FT. 





ZMRP 

4,0000 

FT. 





SCALE 

.0180 




CA5MACH = 1 .SO 
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WING BENDING MOMENT COEFFICIENT, CW8M 


DATA SET SYMBOL 
t E3J003 1 Q 
t E0JO13 5 □ 

( R3US3S 1 Q 
t R3c 539 5 A 


CONFIGURATION DESCRIPTION 
AMES S7-S1S IA2 01 TO SI PC/PT NOM.SRM A/A -8 

AMES 97-SI 6 1A2 0! TO SI PC/PT-NCM. SRM A/A-8 

AMES 37-SI 6 IA2 01 TO St M=i .4 SOLID SRM PLUME 

AMES 97-616 IA2 01 TO SI M-1.4 SOLID SRM PLUME 


EL E VON 

A1LRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

,000 

.000 

.000 

2.000 

SREF 

3)55.0000 

SO -FT 

10.000 

.000 

10.000 

2.000 

LREF 

50.8000 

FT. 

.coo 

.000 

.000 

.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.000 

.000 

XMRP 

8S.41S7 

FT. 




VKRP 

.0000 

FT. 





ZMRP 

4.0G00 

FT. 





SCALE 

.0130 




FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 

CAJMACH = 1.60 PAGE 1 


SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBCL CONFIGURATION DESCRIPTION 
( EBJOC4 J Q AMES 37-616 IA2 01 TO S! PC/PT NGM.SRM A/A-8 

( EBJO ! 4 ) u AMES 37-616 IA2 01 TO Si PC/PT-NOM.SRM A/A-8 

( RScj'538 ) <5 AMES 97-616 1A2 01 TO SI M« 1 .4 SOLID SRM FLUME 

( R3U540 3 A AMES 97-616 IA2 01 TO SI M=] .4 SOLID SRM PLUME 


LLtVuN 

AILh^N 

KUL.L/C.K 

K<_U^r> 

. *c.r c.. 

-Nul IN Lm 

:AJ LU-4 

.000 

.000 

.000 

2.000 

$F?eF 

3155.0000 

SO .F 

10,000 

.000 

10,000 

2.000 

lrof 

50.8000 

FT . 

.000 

.000 

,cco 

,000 

BR£F 

73.5000 

FT . 

10.000 

.000 

10.000 

.CCD 

xrRP 

88.41 57 

FT , 



YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. , 





SCALE 

.0130 
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FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 
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YAWING MOMENT COEFFICIENT, CYN (BODY AX I SO 


OATA SET SYMBOL 
< EBJQ04 } Q 
I EBJ014 ) □ 

( H3JS38 : O 

[ R3J540 ) A 


CONFIGURATION DESCRIPTION 
AMES S7-SI6 [A2 01 TO SI PC/P T NCM.SRM A/A-8 

AMES S7-SI6 IA2 01 TO SI PC/PT-NOM.SRM A/A"8 

AMES 97-S16 IA2 01 TO S! M-l.4 SOLID SRM PLUME 

AMES 97-616 IA2 01 TO SI M-1.4 SOLID SRM PLUME 


ELEVON 

AILRCN 

RUDDER 

plumes 

REFERENCE INFORMATION 

.oco 

.000 

,000 

2.000 

SREF 

3155. COCO 

SC. FT 

10.000 

,coc 

10.000 

2.000 

lref 

50.8000 

FT . 

.000 

.coo 

.000 

.000 

BREF 

73.5000 

FT. 

10.000 

.coo 

10 . coo 

.000 

XMRP 

86.4167 

FT. 





Y^RP 

.0000 

FT. 





ZMRP 

4. COCO 

FT. 





SCALE 

.0150 




FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 

CAJMACH = I .60 PAGE 1 


CD U 


ROLLING MOMENT COEFFICIENT, CBL CBODY AXIS! 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
<EB«'C04) O AMES S7-6I6 IA2 01 TO SI PC/PT NOM.SRM A/A-3 

CEBJ0I4) U AMES S7-SIS IA2 01 TO SI PC/PT -NOM.SRM A/A-8 

CRBJ538) O AMES 97-SlS IA2 01 TO SI M-1.4 SOLID SRM PLUME 

CR8J540) A AMES 97-61S IA2 01 TO SI M-1.4 SOLID SRM PLUME 


ELLEVON 

ailrcn 

Rucoes 

PLUSES 

REFERENCE I \T0RHAT ICN 

.000 

.000 

.coo 

2*000 

SREF 

3155,0000 

SQ.F 

J 0 * 000 

.000 

to. 000 

2-000 

LREF 

50.8000 

FT. 

,000 

.000 

-COO 

.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.CC0 

.000 

XMRP 

86. 4 I 67 

FT • 





YMRP 

.0000 

FT . 





ZMRP 

4.0000 

FT. 





SCALE 

.0130 



-.OS. jj 1 ■ 1 '-4 ’ 1 ' -3 ’ " -2 -1 6 i 2 3 I 5 \ 

SIDESLIP ANGLE, BETA, DEGREES 

FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH CASEOUS AND SOLID SRM PLUMES 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVON AILRCN RUDDER PLUMES REFERENCE INFORMATION 

t EBJC04 J Q AMES 37-616 JA2 01 TO SI PC/PT NBM.SRM A/A-8 . 000 . 000 . 000 2.000 SREF 3155,0000 SQ.FT 

( EBJ014 J □ AMES 97-616 IA2 01 TO SI PC/PT-NOM, SRM A/A=8 10.000 . 000 10.000 2.000’ LREF 50.8000 FT. 

(RBJ53BJ O AMES 97-616 IA2 01 TO Si M-I.4 SOLID SRM PLUME ’ .000 . 000 .000 .000 BREF 73.5000 FT. 

CRBJ540) A AMES 97-616 IA2.01 TO SI M=1.4 SOL I D SRM PLUME 10.000 . 000 10.000 . 000 XMRP 86.4167 FT. 

YMRP .0000 FT. 

ZMRP 4.0000 FT. 

SCALE .0190 

.016 
.014 
.012 
.010 
.008 
.006 
.004 
.002 
.000 
-.002 
-.004 
-.006 
-.008 
-.010 
-.012 
-.014 
-. 016 . 

FIG 13 COMPARISON OF CONTROL EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 
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WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


( E8J004 I Q AMES 

CE8JQ14) □ AMES 

t RBJ533 I O AMES 

( R8J540 J A AMES 


97-SI S IA2 01 TO SI 
97-616 IA2 0! TO SI 
97-616 1A2 Cl TO SI 
97-618 1A2 01 TO SI 


PC/PT NCM.SRM A/ A- 8 
PC/PT =>NC.M< SRM A/A “8 
M-i .4 SOLID SRM PLUME 
M-l .4 SOLID SRM PLUME 


ELEVCN 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

*000 

.COO 

,000 

2.000 

SREF 

3155.0000 

SQ.FT 

10,000 

.000 

10.000 

2.000 

LREF 

50.8000 

FT . 

.000 

.000 

.000 

.000 

B REF 

73.5000 

FT. 

10,000 

.000 

10.000 

.000 

XMRP 

83.41 G7 

FT. 





Y MRP 

.GOOD 

FT. 





ZMRP 

4. COCO 

FT. 





SCALE 

.0190 




SIDESLIP ANGLE, BETA, DEGREES 


FIG 13 COMPARISON OF CONTROL 

C A3MACH = 1.60 


EFFECTIVENESS WITH GASEOUS AND SOLID SRM PLUMES 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 

CE8JS01 3 Q AMES 37-6 IS IA2 01 TO SI NO PLUMES 

(EBJOOl) n AMES 97-6 IS 1A2 01 TO SI PC/PT NOM.SRM A/A-8 

(RBv'527 3 Q AMES 97-61S IA2 01 TO SI OMS NO PLUMES 

(R3JQ27) A AMES 97-616 IA2 01 TO SI CMS. PC/PT = NOM. SRM A/A-8 


ELEVGN 

AILRCN 

RL0CER 

PLUMES 

REFERENCE INFORMATION 

*000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

*000 

.000 

5*000 

LREF 

50.8000 

FT. 

*000 

*000 

.GOO 

*000 

BREF 

73.5000 

FT , 

*000 

.000 

.G3Q 

5.000 

XKRP 

SS.4IG7 

FT. 





YKRP 

.0000 

FT. 





ZMRP 

4 .0000 

FT. 





SCALE 

.0180 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 14 PLUME EFFECTS WITH ANO WITHOUT OMS 

CADMACH = 1.60 


F0RE80DY AXIAL FORCE COEFFICIENT. CAF 


OATA SET 5YM30L 
C E8J5Q1 ) Q 
(EBJOOl) □ 

C R3J527 ) O 
C R&J 027 ) A 


CONr 1 GURAT 1 ON DESCRIPTION 

AMES 57-816 1A2 0] TO SI NO PLUSES 

AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-616 [A2 01 TO SI QMS NO PLUSES 

AMES 97-GIS [A2 01 TO $1 CMS * PC/PT » MOM *SRM A/A-0 


ELEVON 

.000 

.000 

.000 

.000 


ailrcn 

.coo 

.000 

.000 

.000 


RJOOER 

.cco 

.coo 

.000 

.000 


plumes 

.000 

5.000 

.OGO 

5.000 


REFERENCE INFORMATION 


SREF 

3355.000 0 

SC. FT 

LREF 

50.6000 

FT. 

9REF 

73.5000 

FT. 

XMRP 

85. *4 1 67 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4 .0000 

FT. 

scale 

.0190 




FIG 14 PLUME EFFECTS WITH AND WITHOUT QMS 
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PITCHING MOMENT. COEFFICIENT, CLM 


data set symbol configuration DESCRIPTION 


CEBJ501) Q 

ceejooi) Q 

CRBJ527) O 
C R3ti'027 ) A 


AMES 97-616 IA2 01 TC SI 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 IA2 01 TO SI 


NO PLUMES 

PC/PT NOM.SRM A/A-8 
OMS NO PLUMES 
OMS.PC/PT«NCM*SRM A/A<*8 


ELEVEN 

.000 

.000 

.000 

.COO 


ailron rudder plumes 

.000 . 000 . 000 

.000 .000 5.000 

.000 .000 .000 

.000 .GOO 5,000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

lref 

50.6000 

FT. 

BREF 

73.5000 

FT. 

XMRP 

83 ,4137 

FT. 

YMRP 

.0000 

FT. 

2 MRP 

4.0000 

FT. 

SCALE 

.0190 




CA3MACH =1.60 PAGE 


NORMAL FORCE COEFFICIENT. CN 


data SET SYMBOL 

CE9J501) Q 
{ E3J0Q1 ) Q 
C R3J527 } O 
C R8L027 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-616 IA2 01 TO Si NO PLUMES 
AMES 97-616 IA2 01 TO SI PC/PT NGM.SRM A/A-8 
AM C S 97-616 IA2 01 TO SI OMS NO PLUMES 
AMES 97-616 1A2 01 TO SI QMS . PC/PT “NOM » SRM A/A-8 


ELEVON 

.000 

.coo 

.GOO 

,000 


AILRON 

.000 

.000 

.000 

.000 


RUDDER 

.000 

.000 

.000 

.CCO 


PLUMES 

.000 

5.000 

.000 

5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT. 

LREF 

50 . 8000 

FT. 

BPEF 

73.5000 

FT. 

XMRP 

86.4157 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4 .0000 

FT. 

SCALE 

.01 SO 




FIG 14 PLUME EFFECTS WITH AND WITHOUT 8MS 
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V/ING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL 

CESJSOI) Q 
CEBJOQ1) □ 

C R3<J527 1 O 

CRBJ027) A 


CONFIGURATION DESCRIPTION 


AMES 97-616 IA2 01 TO SI 
AMES 37-616 JA2 01 TO Si 
AMES 97-616 IA2 01 TO Si 
AMES 97-616 JA2 01 TO SI 


NO PLUMES • ' 

PC/P T NOM.SRM A/A-8 

0M$ NO PLUMES 

QMS ♦ PC/PT =*NOM * SRM A/A-3 


elevcn 

.000 

.000 

.000 

.000 


AILRON 

.000 

.000 

.000 

.coo 


RUDDER 

.000 

.COO 

.000 

.coo 


plumes 

REFERENCE INFORMATION 

.000 

'SREF 

3155.0000 

SQ.FT 

5.000 

LREF 

50.8000 

FT. 

.000 

BREF 

73.5000 

FT. 

5.000 

XMRP 

8S.4IS7 

FT. 


YMRP 

.0000 

FT. 


ZMRP 

4 .0000 

FT. 


SCALE 

.0190 




ANGLE OF ATTACK. ALPHA. DEGREES 


FIG 14 PLUME EFFECTS WITH AND WITHOUT QMS 

C A 3MACH = 1.60 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL COMF1 GURAT ION DESCRIPTION 


( EBJS02 3 Q 
( VBJ002 3 □ 

( R3JS29 3 <> 

( V&1029 3 A 


AMES 97-615 IA2 01 TO SI NO -PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 

AMES 97-615 IA2 0! TO SI OMS NO PLUMES 

AMES 97-616 I A2 01 TO SI OMS. PC/PT -NCM. SRM A/A-8 


EL 
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 


data set symbol 

C EBJ5C2 ) Q 
C W8J002 3 □ 

C R8J52S 3 O 

C V 3 J O 23 ) A 


CONFIGURATION DESCRIPTION 


AMES 37-S IS IA2 01 TO S3 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 1A2 01 TO SI 
AMES 97-816 1A2 01 TO S3 


NO PLUMES 

PC/P T NCM.SRM A/A-8 
CMS NO PLUMES 
oms.pc/pt-nom.srm A/A-S 


ELEVCN 

.000 

.000 

.000 

.000 


AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.COO 

.0 00 

. SREF 

3155.0000 

SO. FT 

.000 

. COO 

5.0C0 

LREF 

50.6000 

FT. 

.000 

.000 

.000 

BREF 

73.5000 

FT. 

.000 

.000 

5.000 

XMRP 

.86.4167 

FT. 




YMRP 

.0000 

ft; 




ZMRP 

4.0000 

FT. 




SCALE 

.0190 




FIG 14 PLUME EFFECTS WITH AND WITHOUT QMS 

C A 3MACH = 1 .GO 
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ROLLING MOMENT COEFFICIENT. CBL CBOOY AXIS] 


C V3Z02S ) A. AMES 37-S16 !A2 0! TO SJ OMS.PC/PT-NCM.SRM AAA-8 .000 .000 .UOU 3 -uuu An«r 00 \q^ 6 p\\ 

ZMRP 4.'cooo ft! 

SCALE .0i30 

.05 
.04 

.03 
.02 
.01 
.00 
-.01 
-.02 
-.03 
-.04 
-.05 
-.00 
-.ot- 

FIG 14 PLUME EFFECTS WITH AND WITHOUT QMS 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMSOL 
( EBJ502 ) Q 
C VB 0 OO 2 ) □ 

C R&JS29 1 O 
C VBJ029 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-StS IA2 01 TO SI NO PLUMES 
AMES 97-6 IS IA2 01 TO SI PC/PT NOM.SRM A/A-8 
AMES 97-6 IS IA2 Cl TO SI GMS NO PLUMES 
AMES 97-61S IA2 01 TO SI OKS. PC/PT-= NOM.SRM A/A-8 


ELEVCN' AILRON 

.000 .ODD 

.000 .ODD 

,000 .000 

.000 .ODD 


RUDDER 

.000 

.000 

.000 

.000 


plumes reference information 


.000 

' SRtF 

3155.0000 

SQ.FT 

5. OCO 

LREF 

50.8000 

FT. 

.000 

GREF 

73.5000 

FT. 

5.000 

XMRP 

88. 4 I 67 

FT. 


YMRP 

.0000 

FT. 


ZNRP 

4.C000 

FT. 


scale 

.0190 




SIDESLIP ANGLE. BETA, DEGREES 


FIG 14 PLUME EFFECTS WITH AND WITHOUT. QMS 

= 1 .60 
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WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL CO'f 1 GURAT I ON DESCRIPTION 


CE8J502) Q AMES 97-6 IS IA2 01 

(VE3J002) □ AMES 97-616 I A2 01 

(R3J523 3 O AMES 97-6 IS tA2 01 

( VBu’023 } A AMES 97-615 IA2 01 


TO SI NO PLUMES 

TO SI PC/PT NOM.SRM A/A-8 

TO S! CMS NO PLUMES 

TO SI CMS • PC/PT =NQM . SRM A/A-8 


ELEVON 

.000 

.000 

.000 

.000 


AILKON 

RUDDER 

PLUMES 

REFERENCE 1 INFORMATION 

.000 

.COO 

.000 

SREF 

3155.0000 

SO. FT 

.COD 

.003 

5.000 

LREF 

50.8000 

FT. 

.occ 

.000 

.000 

8REF‘ 

73.5000 

FT. 

.coo 

,030 

5,000 

XMRP 

8S.4J67 

FT. 




YMRP 

.CCOO 

FT. 




ZMRP 

4.0000 

FT. 




SCALE 

.0150 




SIDESLIP ANGLE. BETA, DEGREES 


FIG 14 PLUME EFFECTS WITH AND WITHOUT OHS 

CADMACH = 1.60 . . 
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YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 


OATA SET SYMBOL CCNF 1 GURA7 1 ON DESCRIPTION 

(R3J528 3 Q AMES 97-61 6 IA2 01 TO SI OMS NO PLUMES 

(R&J52SJ □ AMES 97-6 ! S 1A2 01 TO SI CMS NO PLUMES 

{ P3J520 1 O AMES 37-616 IA2 01 TO SI CMS NO PLUMES 

t V3EQ28 ) A AMES 37-616 IA2 01 TO SI CMS« PC/PT*=NOM. SRM A/A -8 

(V8JG28J K AMES 37-616 IA2 01 TO S! CMS.PC/PT-NQM.SRM a/A-8 

C-W3J033 ) Ci AMES 97-616 IA2 01 TO SI 6KS.PC/PT«NGM.SRM A/A-8 


ALPHA 

- 5.000 

.000 

5.000 

-5.000 

.000 

.5,000 


ELEVCN 

RUOOER 

PLUMES 

REFERENCE INFORMATION 

.000 

.cco 

.000 

SREF 

3155.0000 

SQ.FT 

. 000 

.cco 

.00 0 

LfREF 

50.8000 

FT. 

.000 

.cco 

.000 

8REF 

73.5000 

FT. 


.GOO 

5.000 

XMRP 

85.4167 

FT . 

!coo 

.cco 

5. COO 

YMRP 

.0000 

FT. 

»occ 

.000 

5.000 

ZKRP 

SCALE 

4.0000 

.0120 

FT. 



FIG 15 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS ON 
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ROLLING MOMENT COEFFICIENT. CBL C800Y AXIS3 


DATA SET SYMBOL 
C R8J'523 3 
C RBJ52S 3 
t R3JS30 3 
I V3J0283 
( V3-J029 3 
I VB-J030 3 


CONFIGURATION DESCRIPTION 
AMES 97-616 IA2 03 TO SI CMS NO PLUMES 

AMES S7-S1S !A2 01 TO SI OMS NO PLUMES 

AMES 97-616 IA2 01 TO Si OMS NO PLUMES 

AMES S7-6I6 IA2 01 TO SI CMS. PC/PT-NOM. SRM A/A-8 

AMES 97-616 I A2 01 TO SI OMS. PC/PT-NCM. SRM A/A-8 

AMES 97-616 I A2 0 l TO SI CMS. PC/PT-NCM. SRM A/A-8 


ALPHA 

ELEVON 

RUDDER 

. plumes 

REFERENCE INFORMATION 

-5.000 

.000 

.000 

.000 

SREE 

3155.0000 

SQ.FT 

.OCO 

.COO 

.000 

.000 

LREF 

50.8000 

FT . 

5. COO 

.000 

.00 0 

.000 

BRER 

73.SCC0 

FT. 

-5,000 

.coo 

.000 

5.000 

XMRP 

So. 4 167 

FT. 

.000 

.000 

.GOO 

5. OCO 

YMRP 

.COOD 

FT. 

5.DQ0 

— i — I — l — » 

.000 

.000 

5. ODD 

ZMRP 

4 .0000 

FT. 

i — •, \ — r 

— 1 — J — i — r 

T~i — 1 r 

SCALE 
' ' 1 ' r “ 

.0190 

7 J ! 1 1 T" 

T i-| 
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PITCHING MOMENT COEFFICIENT, CLM 



WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL 


C R9J52Q ) 
C R3J529 ) 
C RBJ530 3 
C VSJ028 1 
( V3J029 1 
( VBJ030 ) 



CCNF 1 GUR AT 1 ON OESCR 1 PT 1 ON 


AMES 97-616 !A2 03 TO SI 
AMES 97-616 1A2-G1 TO SI 
AMES 37-616 1A2 01 TG Si 
AMES 97-016 1A2 01 TO S3 
AMES 97-618 1A2 01 TO SI 
AMES 97-616 IA2 01 TO SI 


GMS NO PLUMES 

CMS NO PLUMES 

CMS NO PLUMES 

CMS ♦ PC/PT =NCM . SRM A/A-8 

CMS*PC/RT«=nOM,$RM A/A-3 

QMS* PC/PT =NOMf SRM A/A-8 


ALPHA 
-5.000 
.000 
5 .000 
-5.000 
.000 
5.000 


ELEVON 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.00 o‘ 

$REF 

3I55.0Q0Q 

SQ.FT 

.000 

.000 

.000 

LREF 

50.8000 

FT . 

.000 

,000 

.000 

BREF 

73.5000 

FT . 

.000 

.000 

5.000 

XMRP 

8S.4IS7 

FT. 

.000 

.000 

5.000 

YMRP 

.0000 

FT. 

.000 

.000 

5.000 

ZMRP 

SCALE 

4. COCO 
.0180 

FT. 




SIDE FORCE COEFFICIENT. CY 


data set SYMBOL 

CRBJ525) Q 
CFBJS02) □ 

( RBJ524 ) O 
CR3J0251 A 
IFBU002) 

C R Bo 023 ) 


CONFIGURATION DESCRIPTION 


ArCS 97-313 
AMES 97-313 
Ar£S 97-616 
Ar.ES 97-613 
Arcs 97-613 
AMES 97-613 


IA2 Oi 
[ A2 Oi 
IA2 Cl 
IA 2 01 
I A2 01 
i A2 Oi 


TO SI NO PLUMES 

TO SI NC PLUMES 

TO SI NO PLUMES 

TG SI PC/PT-N3M.SRM A/A=8 

TO SI PC/PT NOM.SPM A/A-8 

TO SI PC/PT-NOM.SRM A/A«8 


ALPHA 

ELEVEN 

RUDDER 

plumes 

REF 

5.000 

.000 

.000 

.000. 

SREF 

.000 

.000 

.000 

.000 

lref 

-5. GOO 

,GGQ 

.000 

.000 

OPE F 

-5. COO 

,000 

.000 

5, GO 0 

XMRP 

.000 

.000 

.COO 

5.000 

YMRP 

5.000 

.000 

.000 

5.000 

ZMRP 

SCALE 


REFERENCE 1 NF UnMA ; 1 UN 


3155.0000 
90.8000 
73 .5000 
83.4167 
.GO 00 
4.0000 


50 .FT. 
FT. 

FT. 

FT . 

FT. 

FT. 



FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF 
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YAWING MOMENT COEFFICIENT, CYN CB0DY AXIS) 


DATA SET SYM30L 

{ RBJ525 3 Q 
t FBJ502 3 □ 

( R3J524 3 O 
C R3LG25 3 A 
(F&J002 3 A.. 

{ R3JQ2S ) Q 


CCNF I GURAT | ON OESCR ! PT I ON 


AMES 97-6 IS IA2 01 TO S! NO PLUSES 

AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AK r S 37-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

AM ? S 97-616 I A2 01 TO SI PC/PT NCM.SRM A/A=8 

AMES 37-616 1A2 01 TO SI PC/PT -NOM.SRM A/A-3 


ALPHA 

ELEVCN 

RUDDER 

PLUMES 

5. COO 

.000 

.000 

.OCO 

.000 

.000 

.COO 

.000 

-5.000 

.CC3 

.000 

.000 

-5.000 

.0 CO 

.000 

5.000 

.000 

.000 

.000 

5.000 

5.000 

.000 

.COO 

5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

UREF 

50.8000 

FT. 

BREF 

73.5000 

FT. 

XKRP 

So . 4 1 67 

FT. 

YMRP 

.0000 

FT. 

ZHRP 

4. GOOD 

FT. 

SCALE 

.0190 




FIG IB EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OHS OFF 

CADMACH = 1.98 PAGE 
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ROLLING MOMENT COEFFICIENT, C8L (BODY AXIS) 


OATA SET SYMBOL 
( R3J52S 3 Q 
C F3-J502 ) □ 

C R3J524 3 <5 

( R8LC!25 3 A 
( F8JC02 3 k. 

( R3J02S 3 Qi 


CONFIGURATION DESCRIPTION 
AMES 97-SIS IA2 01 TO SI NO PLUMES 

AMFS S7-SI6 1A2 01 TO Si NO PLUMES 

AMES 27-616 1A2 Cl TO Si NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT=NGM.SRM A/A-8 

AMFS 97-616 1A2 01 TO .SI PC/PT NCM.SRM A/A=8 

AMES 97-616 TA2 01 TO SI PC/PT-=NOM. ; SRM >A/A=8 


ALPHA 

ELEVCN 

RUQOER 

PLUMES 

REFERENCE INFORMATION 

5.000 

• 000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.cco 

.OOD 

.000 

.000 

LREF 

50.9000 

FT „ 

-5.000 

.000 

.000 

.000 

BREF 

73.5000 

FT . 

”5.000 

.000 

.000 

5.000 

XMRP 

66.4167 

FT. 

.000 

.000 

.000 

5.000 

-YMRP 

.0000 

FT , 

5.000 

.000 

.000 

5.000 

ZtfRP 

scale 

4 .0000 
.0190 

FT . 



FIG 18 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES QMS OFF 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


t R3J525 ) 
{ FBJS02 > 
t R3J524 3 
C R5JC25 ) 
i FBJG02 I 
( R3J026 3 


Q AMES 97-616 JA2 0! 
□ AMES 97-616 IA2 01 
<> • AMES 97-616 1A2 01 
A AMES 97-613 1A2 01 
K AMES 97-616 IA2 01 
Q AMES 97-615 l A2 Cl 


TO SI NO PLUMES 

TO Si NO PLUMES 

TO SI NO PLUMES 

TO SI PC/PT-NGM.SRM A/A-8 

TO SI PC/PT NOM.SRM A/A-8 

TO SI PC/PT«NOM,SRM A/A-8 


ALPHA' 

ELEV0N 

RUDDER 

plumes 

reference information 

5. COO 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

.OCD 

.000 

.000 

LREF 

50.8000 

FT , 

-5.000 

.000 

.000 

.000 

SREF 

73.5000 

FT . 

-5. CCD 

.000 

.000 

5.0Q0 

XMRP 

86 . 4 1 67 

FT . 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT . 

5.000 

.000 

.000 

5.000 

ZMRP 

scale 

4 .0000 
.□ISO 

FT , 



FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES QMS OFF 
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WING BENOING MOMENT COEFFICIENT, CWBM 


DATA SET SVM30L CCNF 1 GURAT 1 ON DESCRIPTION 


( R8JS25 ) 
C F9JS02 ) 
( R3J524 ) 
( R3JQ25 ) 
l FSJC02 5 
C RSv 02S 1 


AMES 37-6 !S IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 37-316 IA2 01 TO 51 NO PLUMES 

AMES 37-616 1A2 01 TO SI PC/PT-NGM.SRM A/A-S 

AMES 37-616 1A2 01 TO- SI PC/PT NCM.SRM A/A=S 

AMES 37-616. IA2 Ql. TO- SI PC/PT=NOM.SRM A/A=8 


ALPHA 

ELEVON 

RUDDER 

PLUMES 

5.000 

.000 

.000 

.000 

.000 

,000 

.000 

.000 

-5. GOO 

.000 

.000 

.000 

-5.000 

.000 

.COO 

5.000 

.000 

.000. 

.000 

5.000 

5.000 

.000 

.000 

5 .000 


REFERENCE INFORMATION 
SREF 3155.0000 SQ.FT 

LREF 50.8000 FT. 

BREF 73.5000 FT. 

XMRP 86.4167 FT. 

YMRP .0000 FT . 

2MRP 4 .0000 FT . 

SCALE .0190 



FIG 16 EFFECT OF ALPHA ON LATERAL CHARACTERISTICS WITH PLUMES OMS OFF 
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NORMAL FORCE COEFFICIENT » CN 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
CRBJ50I 3 Q AMES 97-616 IA2 01 TO SI NO PLUMES 

CRBJ5M 3 □ AMES 97-616 IA2 01 TO SI NO PLUMES 

t R8J521 ) O AMES 97-616 IA2 01 TO SI NO PLUMES 

CR3J00I 3 £ AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

CR3JQM 3 ll AMES 97-616 IA2 01 TO SI PC/PT-NOMiSRM A/A-8 

CR3J021 3 ft AMES 97-616 IA2 Cl TO SI PC/PT=NOM SRM A/A-8 


ELEVEN 
♦ COO 
lO.ODO 
-10X00 

xoo 

10X00 

-10X00 


AILRCN 
♦ 000 
.000 
XOO 

xoo 

xoo 

.000 


RUOOER 

xoo 

10X00 

10X00 

xoo 

10X00 

10X00 


plumes 

.000 

xoo 

xoo 

5X00 

5.000 

5X00 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155X000 

50.S0G0 

73.5000 

86.4167 

xooo 

4 XOO 0 

.0120 


SO, FT 

FT. 

FT. 

FT. 

FT. 

FT. 
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NORMAL FORCE COEFFICIENT. CN 


•I 


DATA SET STMBGL CONF l GURAT 1 ON DESCRIPTION 

CR3J5CI 3 Q AMES 97-616 IA2 01 TO Si NO PLUMES 

t R3*J 5 1 1 3 □ AMES 97-618 3A2 01 TO SI NO PLUMES 

CR8JS2I 3 O AMES S7-SIB 1A2 03 TO SI NO PLUMES 

( R3J001 3 A’ AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 

CRSJOM 3 (A AMES 97-616 1A2 01 TO SI PC/PT-NGM. SRM A/A-8 

(R3J021 3 O AMES 97-616 IA2 01 TO SI PC/PT-NGM SPM A/A-8 


ELEVCN 

AILRDN 

RUDDER 

plumes. 

. REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

5REF 

3155.0000 

SO. FT 

10.000 

.000 

30.000 

.000 

LREF 

50.6000 

FT. 

-10. COO 

.000 

10.000 

.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

S .000 

XMRP 

S3 .4 1 67 

FT. 

10.000 

.000 

10.000 

5.0C0 

Y MRP 

.0000 

FT, 

“10.000 

.000 

10.000 

5.000 

ZMRP 

4.0000 

FT. 


SCALE .0190 



FIG 17 EFFECT OF PLUMES 0N ELEV0N AND RUDDER POWER » BETA^O.O 
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NORMAL FORCE COEFFICIENT. CN 


DATA set symbol 
( RBJSOl 3 Q 

CR3J51 ! 3 □ 

I RBJ521 3 O 

C R3J001 3 A 

( RBJOI 1 3 Csl 

( RBJ02 1 3 Di 


CONE I GURAT t ON DESCRIPTION 
AMES 97-616 1A2 01 TO SI NO PLUMES 
AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-6*6* !A2 B oT TO SI PC/PT NOM.SRM A/A-8 
AMES 97-616 1A2 01 TO SI PC/PT=NCM,SRM A/A=8 
DATA NOT AVAILABLE 


ELEVGN AlLRON 

.000 .000 

10.000 .000 

- 10.000 .000 

.000 .000 

10.000 .000 

-10.000 .000 


RLOCER PLUMES 

.000 .000 

10.000 .000 

10. COO .000 

.000 5.000 

10.000 5.000 

10.000 5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

lref 

50.8000 

FT. 

bref 

73.5 COO 

FT . 

XMRP 

86.4167 

FT. 

YMRP 

.OCOO 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0190 




FIG 17 EFFECT OF PLUMES ON ELEVGN AND RUDDER POWER, BETA=0.0 
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FOREBODV AXIAL FORCE COEFFICIENT, CAF 


DATA SET SYM30L CONFIGURATION DESCRIPTION 
CRBJSOl ) Q AMES 97-616 IA2 01 TO SI NO PLUMES 

C R3J51 1 ) n AMES 97-516 IA2 01 TO SI NO PLUMES 

t R3J52 1 1 <> AMES 97-616 IA2 01 TO Si NO PLUMES 

t R9JC01 ) £ AMES 97-SIS IA2 01 TQ SI PC/ PT NOM.SRM A/A-8 

(RSJOU ) AMES 37-616 I A? 01 TO SI PC/PT-NCM.SRM A/A-8 

CR3J021 1 ft AMES 97-616 IA2 01 TO SI PC/PT-NCM SRM A/A-8 


ELEVOft 

AILRON 

RUODER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SRCF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

-io.ooo 

.000 

10 . coo 

.000 

BREF 

73.5000 

FT. 

.000 

.000 

.000 

S.CCD 

XMRP 

88,4167 

FT, 

10.000 

.000 

1 C. coo 

S.000 

YtfRP 

.0000 

FT. 

- 10.000 

.000 

10.000 

S.000 

ZrRP 

SCALE 

4.0000 

.0190 

FT. 



ANGLE OF ATTACK, ALPHA, • DEGREES 


FIG 17 EFFECT 0F PLUMES ON ELEV0N AND RUDDER POWER, BETA=0.0 
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FGREB0DY AXIAL FORCE COEFFICIENT. CAF 


DATA SET SYMBOL CONE 1 GURAT 1 ON DESCRIPTION 


( R3J50 1 3 
£ RBJSl ! ) 
£ R3JS2 1 ) 
£ R9J001 3 
{ R9J0! 1 3 
( R3J02! 3 


AMES 97-SIS 1A2 Cl TO SI NO PLUMES 

AMES 97-SIS IA2 01 TO SI NO PLUMES 

AMES 97-SI 6 IA2 01 TO SI NO PLUMES 

AMES 97-616 1 A2 01 TO SI PC/PT NCM.SRM A/A-S 

AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 SA2 01 TO SI PC/PT“N0M SRM A/A=8 


ELEVON 

.000 

10.000 

- 10.000 

.000 

10.000 

- 10 . 000 . 


A1LR0N rugger plumes reference information 

.000 .COO .000 SREF 315S.0000 SQ.FT 

.000 1C.CC0 . 000 ■ LREF SO. 9000 FT. 

.000 10.000 . 000 8REF 73.5000 FT. 

.030 .000 5.000 XMRP 85.-5167 FT. 

.030 10.000 5.000 YMRP .0000 FT. 

.000 10.000 5.000 ZMRP 4.0000 FT. 

SCALE .0190 



FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER » BETA-0.0 
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FGREB0DY AXIAL FORCE COEFFICIENT, CAF 


data SET SYM80L 
t R3-:SQ] 3 Q 
( R3J51 I 3 □ 

( RSJS21 3 O 
t R3 J 00 1 ) A 
l RSJOl ! 3 L. 

C RBo'021 3 Di 


CONFIGURATION DESCRIPTION 
AMES S7-GI6 1A2 01 TO S] NO PLUMES 
AMES 97-6 IS IA2 01 TO SJ NO PLUMES 
OATA NOT AVAILA9LE __ . „ 

AMES 97-616 IA2 01 TO $1 PC/PT NGM.SRM A/A-8 
AMES S7-6I6 1A2 01 TO SI PC/PT -NOM. SRM A/A-8 
DATA NOT AVAILABLE 


ELEVCN AILRON 

.000 .000 

10.000 .000 

- 10.000 .000 

• 000 . C.j— t 

10.000 .000 

-10. GOO .000 


RUODER PLUMES 

.000 .000 

10. 000 .000 

10. COO .000 

.000 . 5.000 

10.000 5.000 

10.000 5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT., 

LREF 

50.8000 

FT. 

BREF 

73.5000 

FT. 

XMRP 

86.4 167 

FT. 

YMRP 

.0000 

FT. 

ZKSP 

4 .0000 

FT. 

SCALE 

.0190 




FIG 17 EFFECT 0F PLUMES 0N ELEV0N AND RUDDER POWER. BETA=0.0 

(CDMACH = 2.17 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
t RBJ50I 3 Q AMES 97-616 1A2 01 TO SI NO PLUMES 

C R8J5I 1 1 □ AMES 97-616 1A2 01 TO SI NO PLUMES 

( R3i/521 I Q AMES 97-616 1A2 0! TO SI NO PLUMES 

(R3J00I I X AMES 97-616 1A2 01 TO SI PC/PT NOM.SRM A/A-8 

CR3J011 } lS>. AMES 97-616 1A2 01 TO SI PC/PT-NCM. SRM A/A-8 

(RBJ021 1 £> AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 


I&5P 


Sufi 


0 1 2 3 A 

ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. BETA=0.0 

CADMACH =1.60 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 
C R3J501 ) Q 

C R3JS1 1 1 □ 

C R3JS2! ) <> 

CR3J00! 1 A 
( R3-J01 1 3 A 

{ R3JG2I ) Ci 


configuration description 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 37-616 IA2 Cl TO SI NO PLUMES 

AMES 97-616 IA2 Cl TO SI NO PLUMES 

AMES 97-615 IA2 01 TO SI PC/P T NCM.SRM A/A-8 

AMES 97-615 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 

AMES 97-616 I A2 01 TO SI PC/PT-NCM SRM A/A-8 


ELEVON 

AILFMjN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

,000 

.000 

.000 

.000 

SREF 

3155.000) 

. SO. FI 

10,000 

,000 

10 . coo 

.000 

lref 

50.8000 

FT . 

-10,000 

.000 

10. GOO 

.000 

Bttwr 

73.5000 

FT . 

.000 

.000 

.003 

5.000 

XMRP 

So . 4 I 57 

FT . 

10.000 

,000 

10.000 

5.000 

YMRP 

.0000 

f- i • 

-10.000 

.000 

10.000 

5.000 

ZMRP 

SCALE 

4 .0000 
.01 SO 

—T— 1 — i — r—l — ( ’T'T 

FT, 

-r i T 



ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. BETA=0.0 
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PITCHING MOMENT COEFFICIENT » CLM 


DATA SET SYMBOL 


C RBJ501 ) 
t RBJS1 I ) 
( RBJ521 1 
C R3J00I 1 
(R3J0I ] : 
C R3J02I ) 


CONFIGURATION DESCRIPTION 


AMES 97.-6 J 6 IA2 Ot TO SI NO PLUMES 
AMES 97-SI 6 IA2 01 TO SI NO PLUMES 
OAT A NOT AVAILABLE 
AMES S7-61S IA2 01 
AMES 97-616 1A2 01 
DATA NOT AVAILABLE 


TO SI PC/PT NOM.SRM A/A-8 
TO SI PC/PT -NOM.SRM A/A-3 


ELEVEN 

ailrcn 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.COO 

.000 

SREF 

3155X000 

SQ.FT 

10 .000 

.000 

10.000 

.000 

LREF 

50.6000 

FT . 

-10.000 

.000 

10 . coo 

xoo 

BREF 

73.5000 

FT . 

.000 

.000 

.coo 

5.000 

XMRP 

86.4167 

FT. 

10.000 

.000 

10.000 

5X00 

YMRP 

XOOO 

FT . 

“10.000 

.000 

3 0X00 

5.000 

ZMRP 

scale 

4X000 

X1S0 

FT . 



CCDMACH = 2.17 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
CR3J50! ) Q AMES 97-6 1 S JA2 01 TO St NO PLUMES 

(RBJSlt ) □ AMES 97-616 1A2 01 TO SI NO PLUMES ' 

(RBt/521 ) Q AMES 97-616 1A2 01 TO SI NO PLUMES 

CRBJ001 3 A AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

t R3J01 1 ) bk AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-3 

IRBE02! ) AMES 97-616 1A2 01 TO SI PC/PT-NOM SRM A/A-8 


ELEVON 

AlLRON 

RUDOER 

PLUMES 

REFERENCE INFORMATION 

,000 

.coo 

,000 

.000 

5REF 

3155. 0000 

SO. FT 

10*000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

-10. COO 

.000 

10. GOO 

.000 

BREF 

73.5000 

FT. 

,000 

.000 

.000 

5.000 

XKRP 

8S.41S7 

FT. 

10. coo 

.coo 

10.000 

5.000 

YMRP 

.0000 

FT. 

-10.000 

.000 

] 0 .000 

5.0C0 

ZMFP 

SCALE 

4.C000 
.01 SO 

FT, 



FIG 17 EFFECT OF PLUMES 0N ELEV0N AND RUDDER POWER. BETA=0.0 
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NORMAL FORCE COEFFICIENT. CN 


DATA SET SYMBOL 
C RB<7501 ) Q 
CR 3 J 51 1 ) n 

CR3C521 J O 

( RSo'OG [ ) A 
( R3J01 I ) bv 
t RBJ021 ) Q 


CONFIGURATION DESCRIPTION ELEVON 
AMES 97-SIS 1A2 01 TO Si NO PLUMES . .000 
•AMES 97-S16 IA2 Ot TO SI NO PLUMES ‘ 10.000 
AMES 97-5 1 S IA2 01 TO SI NO PLUMES -10.000 
AMES 97-616 [A2 01 TO SI PC/P T NOM.SRM A/A-6 .000 
AMES 97-616 IA2 01 TO 51 PC/PT-NCM.SRM A/A-8 I0.DC0 
AMES 97-616 IA2 Ot TO SI PC/PT-NCM SRM A/A-8 -10.000 


AILRC3N 

RUODER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

30.000 

.000 

LREF 

50.S0C0 

FT. 

.000 

10.000 

.000 

B REP 

73.5000 

PT. 

,000 

.COO 

5.000 

XMRP 

S3. 4 167 

P7 . 

... .000 

10. coo 

.. 5.000 

YMRP 

,0000 

FT. 

,000 

i 0.000 

5.000 

ZMRP 

SCALE 

4.0000 

.0130 

FT. 
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NORMAL FORCE COEFFICIENT * CN 


DATA SET STM30L CONE I GURAT l ON DESCRIPTION 


( S3J50 1 ) 
IRBJS! 1 ) 
( RSJ52 1 ) 
( R3JC0! ) 
( R8J01 t ) 
' I R3J02 i 3 


£ 

Ds 


AMES 97-616 IA2 01 TO SI NO PLUMES 
AMES 97-6)6 IA2 01 TO SI NO PLUMES 
DATA NOT AVAILABLE 

AMES 97-616 [A2 01 TO SI PC/PT NGM*SRM A/A-8 
AMES 97-616 IA2 01 TO SI PC/PT-NOM. SRM A/A-8 
DATA NOT AVAILABLE 


ELEVON 
*000 
10*000 
- 10*000 
*000 
ID. COO 
-IO.0C0 


AILRON 

.000 

.000 

.000 

.000 

.000 

.000 


rudder plumes reference I format I on 

.000 . 000 SREF 3155.0000 SQ.FT. 

10.000 .000 LREF 50.8000 FT. 

10.000 .000 BREF 73*5000 FT. 

,C30 5. CCD XNRP 85.4167 FT. 

10. COO 5.000 YMRP .0000 FT. 

10.000 5.000 ZMRP 4.0000 FT* 

SCALE .0190 
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WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL- CONFIGURATION DESCRIPTION 


CRBtison Q 

AMES 

( RBJ51 ] ] □ 

AMES 

CRBJ5213 O 

AMES 

C RBJ001 ) A 

AMES 

CR3J011J 

AMES 

CR3JD2:) k 

AMES 


97-SIS !A2 Ot TO Si 
97-616 I A2 01 TO Si 
S7-6I6 IA2 Ot TO S! 
97-616 I A2 G1 TO SI 
97-616 i A2 01 TO SI 
97-616 IA2 01 TO 51 


NO PLUMES 
NO PLUMES 
NO PLUMES 

PC/PT NOM.SRM A/A-8 
PC/PT-NOM.SRM A/A-8 
PC/PT-NCM SRM A/A-8 


ELEVDN 

ailrcm 

RUOCJER 

PLUMES’ 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

31S5.0000 

SQ.FT 

10.000 

.000 

10 . coo 

.000 

LREF 

50.8000 

FT. 

-10.000 

.000 

10.000 

.000 

BREF 

73.5000 

FT. 

.000 

.COD 

.000 

5.000 

XMRP 

85.4167 

FT. 

10.000 

.coo 

10 . coo 

5.00 a 

YMRP 

.0000 

FT . 

-10.000 

.000 

10.000 

5.000 

ZMRP 

SCALE 

4.0000 

.0130 

FT. 
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WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYM30L 
fR8J50!) Q 
( R3J5 It) □ 
f R3JS21 ) O 
(RS-JOOI ) & 

tRSJOi I ) bk 
t RBJ02 1 ) 


CONE ] (?JRA7 t O') DESCRIPTION 
AMES 97-6 IS IA2 01 TO SI NO’ PLUMES 

AMES 97-6 IS IA2 01 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-SIS IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-6 IS 1A2 01 TO SI PC/PT-NCM. SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT =NQM SRM A/A-8 


-. 00 = 


-.01C 


.OIS 


• .020 -4 -3 -2 -1 0 

ANGLE OF ATTACK. ALPHA, DEGREES 

FIG 17 EFFECT OF PLUMES ON ELEVGN AND RUDDER' POWER* 8ETAO.O 

cb:mach = 1 .98 


WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION ELEVCN AILRCN RUDDER FLUMES REFERENCE INFORMATION 

CRBJ5QI) Q AMES 97-616 IA2 01 TO SI NO PLUMES .000 .000 .000 .000 SREF 31S5.0000 SQ.FT. 

IRBu'SlIJ □ AMES 97-616 1A2 01 TOSS NO PLUMES 10.000 . 000 10.000 .000 LREF • 50.8000 FT. 

{R&J521J L> DATA NOT AVAILA8LE -10.000 .000 10.000 .000 BREF 73.5000 FT. 

CRaiCQll £ AMES 97-616 1A2 0! TO SI PC/PT NOM.SRM A/A-8 .000 . 000 . 000 5.000 XMRP 86.4167 FT. 

CR3J0U) LN AMES 97-618 IA2 01 TO SI PC/PT-NOM. SRM A/A-8 10.000 .000 10.000 5.000 YMRP .0000 FT. 

CR3J021) D, DATA NOT AVAILABLE -10.000 .000 10.000 5.000 ZMRP 4.0000 FT. 

SCALE .0190 



ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 17 EFFECT 0F PLUMES ON ELEVGN AND RUDDER POWER* 8ETA=0.0 
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SIDE FORCE COEFFICIENT. CY 


OAT A SET SYMBOL CCNF I GURAT I ON DESCRIPTION 


CR3JS0I ) 
CRSJ51 I ) 
1R3JS21 ) 
( RSJOO I ) 
( R8J01 I 1 
1R3JC21 5 


AMES 97-616 IA2 01 TO S! NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO S! PC/PT NCM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT-NGM SRM A/A-6 


ELEVCN AlLRON RUCCER PLUMES REFERENCE INrUKMAi luN 
.000 . 000 .000 . 000 SREF 3155.0000 SO. FT 

10.000 . 000 10.000 . 000 LREF 50.B000 FT. 

-10.000 . 000 10.000 .000 BREF 73.5000 FT. 

.000 . 000 . 000 5.000 XKRP 86.4167 FT. 

10.000 .000 10.000 5.000 YMRP . .0000 FT. 

-10.000 .000 10.000 5.000 2MRP 4.0000 FT. 



FIG 17 EFFECT OF PLUMES ON ELEV0N AND RUDDER POWER. BETA=0.0 

CA3MACH =1.60 
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SIDE FORCE COEFFICIENT. CY 


DATA SET SYMBOL 
( RBJ501 ) Q 
( R3J5 1 1 J □ 
1R3J521) O 
CRBwOOl ) A 
t RSJOl 1 ) A. 
t R3J021 ) (A 


CONF I CURAT ! ON DESCRIPTION 
AMES 97-6 I 6 IA2 01 TO SI NO PLUMES 
AMES 97-616 1A2 01 TO SI NO PLUMES 
DATA NOT AVA1LA8LE . „ 

AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 
AMES 27-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 
DATA NOT AVAILABLE 


ELEVCN AlLRON RUDDER K-UMtc Kbi-t.ne.NLt I Ni- unMA i I U J 


.000 

,000 

.000 


10.000 

.COD 

10.000 


-iO.OCD 

.000 

to. 000 


.cco 

.000 

.coo 

5 

10.000 

.cco 

10.000 

5 

-10,000 

.000 

10.000 

5 


000 

SREF 

3155.0000 

SO. FT 

,0 00 

LRlF 

50.3000 

FT. 

000 

GREF 

73 .5000 

FT. 

000 

XMRP 

6S . 4 1 S7 

FT. 

000 

YMRP 

. .COCO 

FT. 

OOG 

ZKFP 

4. COCO 

FT. 


SCALE 

.otso 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER > BETA=0.0 
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YAWING MOMENT COEFFICIENT. CYN CBOOY AXIS) 


DATA SET SYMBOL CQNF I CURAT 1 ON DESCRIPTION 


CRBJ501 J 
{ R3J5I 1 ) 
( R8J521 ) 
C R&JOQJ ) 
CR3J0U ) 
C R3J021 1 


AMES 97-GIG IA2 01 TO Si NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES S7-616 3A2 01 TO SI NO PLUMES 

AMES 97-61 G IA2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 37-616 IA2 01 TO Si PC/PT=N0M, SRM A/A«8 

AMES 37-616 1A2 01 TO 51 PC/PT-NGM SRM A/A-8 


ELEVGN 

.000 

10.000 

- 10.000 

.OGO 

10.000 

- 10.000 


ailron rudder plumes reference information 

.COO .000 .000 SREF 3155.0000 SQ.FT 

.000 10.000 .000 LREF 50.8000 FT. 

.000 10. COO .000 BR£F 73,5000 FT. 

.COO .COO 5.000 XMRP 8S.41G7 FT. 

.COO 10.000 5.000 YMRP .0000 FT. 

.000- 10.000 5.000 2 MRP 4.0000 FT. 

SCALE .0190 



CA3MACH = 1.60 


PAGE 109 


YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


DMA SET SYMBOL 
CRBJ501) Q 

(R3J5i i ) n 

CR3J521) V 
C R3JC0 1 ) A 
C R3J03 1 3 Ci 
CR3J021J D 


CONFIGURATION DESCRIPTION 
AMES 97-SIS I A2 01 TO SI NO PLUMES 

AMES 97-6 IS IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT N3M.SRM A/A-8 

AMES 97-6 IS IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 37-616 IA2 01 TO SI PC/PT^NOM SRM A/A-8 


ELEVON 

AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

,000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

30.000 

.000 

LREF 

50.8000 

FT. 

-10.000 

.000 

10.000 

.000 

BREF 

73.5000 

FT'. 

.000 

.000 

.000 

5.000 

XMRP 

8S.<n67 

FT „ 

10.000 

.000 

10.000 

5.000 

YMRP 

.0000 

FT . 

-10.000 

.000 

10.000 

5.000 

ZMRP 

scale 

4.C000 

.0150 

FT. 



FIG 17 EFFECT 0F PLUMES ON ELEVON AND RUDDER POWER. 8ETA=0.0 

C8)MACH = 1.98 


YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


DATA SET SYMBOL 
CRB* son Q 
C RSJ51 ! 1 □ 

.CS3JS2M O' 
t R3JGC 1 ) A 
C R3JO! 1 ) 
(R3C02!) D 


CONFIGURATION DESCRIPTION 


AMES 97-516 IA2 01 TO SI NO PLUMES 
AMES 97-6 IS SA2 0! TO SI NO PLUMES 

AMES 97-6*6* lA^cf TO SI PC/PT NOM.SRM A/A-8 
AM-S 97-616 IA2 01 TO SI PC/PT “NOM.SRM A/A“8 
DATA NOT AVAILABLE 


ELEVON AILRON 

.000 .000 

10.000 .000 

-10.000 .000 

.COO .000 

10.000 .000 

-ID. 000 .000 


RUDDER PLUMES 

.000 .000 

10.000 .000 

10.000 .000 

.000 5.000 

t 0.000 5. COO 

10.000 5.000 


Kt.hLKt.tNUC. iiNruru -m • iwn 


SREF 

3155.0000 

SQ.FT 

LREF. 

50.9000 

FT. 

BREF 

. 73.5000 

FT. 

XMRP 

Bo . 4 1 67 

FT. 

V MRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0130 




FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER » BETA=0.0 

COMACH = 2.17 
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ROLLING MOMENT COEFFICIENT. CBL CBOOY AXIS) 


DATA SET SYMBOL 
( R3J50I 3 
CREWS t 1 3 
( R3C521 J 
{ R3J001 ) 

CR5J01 I 3 
( RSJ021 3 


CONFIGURATION DESCRIPTION 
AMES 97-SI G 1A2 01 TO SI NO PLUMES 
AMES 97-616 1A2 01 
AMES 97-616 1 A2 01 
AMES 97-616 IA2 01 
AMES 97-616 IA2 01 
AMES 97-616 IA2 01 


NO PLUMES 
NO PLUMES 

PC/P T NOM.SRM A/A-8 
TO SI PC/PT-NGM.SRM A/A-9 
TO SI PC/P T*=NCM SRM A/A=8 


TO SI 
TO SI 
TO SI 


ELEVCN 
.000 
10.000 
-10. COO 
.000 
10.000 
- 10.000 


A1LRCN 
.000 
.000 
.000 
.COO 
.000 
.00 0 


RUDDER 
.000 
10. COO 
10.000 
.coo 
10.000 
10. coo 


PLUMES 

.000 

.000 

.000 

5.000 

5.000 

5.000 


REFERENCE INFORMATION 


SREF 

LREF 

6REF 

XMRP 

YMRP 

2MRP 

SCALE 


3155.0000 

50.8000 

73.5000 

8S.4367 

.0000 

4 .GOOO 

.0150 


SO. FT , 
FT. 

FT. 

FT. 

FT . 

FT. 



ROLLING MOMENT COEFFICIENT, CBL CBODY AXIS) 


DATA SET SYMBOL C0NF 1 GURAT I CM DESCRIPTION 


CRSJSOi ) 
C R3J5 1 1 ) 
IR3JS21 3 
[ R3JDG1 3 
CRBJOM ) 
CR3J021 ) 


AMES 97-616 1A2 0) TO SI NO PLUMES 

AMES 97-616 ]A2 03 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-616 IA2' 01 TO S3 PC/PT NOM.SRM A/A"B 

AMES 97-616 IA2 01 TO S3 PC/PT-NGM. SRM A/A»8 

AMES 37-616 IA2 01 TO SI PC/PT-NOM SRM A/A«8 


ELEVCN 

,000 

10.000 

“ 10.000 

.000 

10.000 

- 10.000 


AILRCN 

.000 

.000 

.000 

.000 

.000 

.000 


RUDDER 

.000 

30.000 

10.000 

.COO 

30.000 

10.000 


PLUMES 
.000 
.000' LREF 
.000 BREF 

5.000 XMRP 

5.000 YMRP 

5.000 ZMR? 
SCALE 


REFERENCE INFORMATION 
SREF 3155.0000 SQ.FT 
50.6000 FT. 
73.5000 FT. 
66.4167 FT. 
.0000 FT. 
4.0000 FT. 
.0190 



FIG 17 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. BETAO.O 

(B)MACH =1.98' 
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ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS) 


DATA SET SYM30L CONFIGURATION DESCRIPTION 
tR&ISOl 3 Q AMES 97-616 1A2 01 TO St NO PLUMES 

IRSJ5JI 3 □ AMES 97-6JS IA2 01 TO SI NO PLUMES 

( R8J52I 3 O DATA NOT AVAILABLE 

CR8JC31 3 £ AMES 37-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 

l R3 «j 01 l 3 AMES 97-61S IA2 01 TO SI PC/PT-NGM.SRM A/A-8 

C R8v T 021 3 Ci DATA NOT AVAILABLE 


ELEVCN 

AILRON 

RUDOER 

PLUMES 

reference information 

_ .000 

*000 

.000 

.000 

SR£F 

3155. OGOO 

SQ.FT 

10.000 

.000 

10.000 

.000 

UR or 

50.8000 

FT. 

-10*000 

,000 

io.coo 

.000 

6REF 

73.5000 

FT , 

.000 

.000 

.000 

5.000 

XKRP 

SS.41S7 

FT . 

10.000 

.000 

10.000 

5.000 

YMRP 

.0000 

FT. 

-la.coo 

.GOO 

lo.ooa 

5.000 

Z«R P 

scale 

4.0000 

.0190 

FT. 



.FIG 17 EFFECT OF PLUMES ON ELEVGN AND RUDDER POWER. BETA=0.0 

= 2.17 
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CENTER OF PRESSURE, XCP/L 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


( B3J5GI 3 
(BBJ51 1 ) 
C S3J521 3 
C BBJCOl I 
( BBJOl I 1 
CB3JD21 3 


AMES 97-SIS IA2 01 TO SI NO PLUSES 

AMES 97-6 IS IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/PT NGM.SRM A/A-8 

AMES 97-616 i A2 C] TO Si PC/P T-NDtt.SRM A/A-8 

AMES 97-616 1A2 01 TO Si PC/PT-NCM SRM A/A-8 


ELEVON 
.000 
10.000 
- 10.000 
.000 
10. COO 
-10. COO 


AILRCN 

.oco 

.000 

.000 

.000 

.000 

.000 


RUDDER 
.000 
10.CC0 
10.000 
. GOO 
IC.COO 
10.000 


PLUMES 

.000 

.000 

.000 

5.000 

5.000 

5.000 


REFERENCE INFORMATION 
SREF 3155.0000 ‘ SQ.FT. 


LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


50.8000 

73.50C0 

68.4167 

.0000 

4.0GC0 


FT. 

FT. 

FT. 

FT. 

FT. 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL 
I RBJ502 ) Q 
IRBJ512) □ 
t SSJOC2 3 O 
IR3J0123 A 


CONF t GUR AT 1 ON DESCRIPTION 
AMES 97-SIS IA2 01 TO S! NO PLUMES 
AMES 97-SIS IA2 01 TO S! NO PLUMES • 

AMES S7-61S IA20I TO SI PC/PT NOM.SRM A/A-8 
AMES 97-S16 IA2 01 TO SI PC/PT-NCM. SRM A/A-8 


SIDESLIP ANGLE, BETA, DEGREES ' 

FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POSER. ALPHA=0.0 

CA1MACH = 1 .60 



SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(RBJ502) Q AMES 97-616 IA2 01 TO SI NO PLUMES 

f«§TS ^1 H AMES 97-616 IA2 0! TO SI NO PLUMES 

CSBJ002 O AMES 97-6 6 A2 01 TO SI PC/PT NGM*SRM A/A-8 

CRBJ012) A AMES S7-61S IA2 01 TO SI PC/PT-NGM.SRM A/A-8 


“ .10 


ElEVON AILRON RUDDER 

.000 . 000 . 000 

10.000 .000 10.000 

.000 .000 .000 

10. COO .000 10.000 


PLUMt* 

.000 

.000 

5.000 

5.000 


KLt- L ; -iNuc. I Nr L. .< lAl 1U 
SREF 3155.0000 SO. 
LREF 50.8000 FT. 

BREF 73.5000 FT. 
XMRP 86.41S7 FT. 

YMRP .0000 FT . 

ZKRP 4.0000 FT. 

SCALE .0130 
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Fig ib EFFECT OF PLUMES ON ELEVON AND RUDDER POWER * ALPHA=0.0 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYK30L 
C RSJS02 ) Q 
CRBJ512) □ 

( S3J002 ) O 
( RBJO 12) A 


CONFIGURATION DESCRIPTION 
AMES 97-616 !A2 01 TO SI NO PLUMES 

AMES 97-616 SA2 01 TO SI NO PLUMES 

AMES 97-618 1A2 01 TO SI PC/PT NCM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT-NOM. SRM A/A-8 


ELEVON 

A1LRCM 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

,000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

tc.ooo 

.000 

10.000 

.000 

LREF 

50.9000 

FT. 

.COD 

.000 

.000 

S.000 

8REF 

73.5000 

FT . 

10,000 

.000 

10.000 

5.000 

XMRP 

8S.41S7 

FT. 





YMRP 

.CCOO 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




FIG 18 EFFECT OF PLUMES ON ELEV0N AND RUDDER POWER. ALPHA=0.0 

[C3MACH = 2.17 PAGE " 9 




YAWING MOMENT COEFFICIENT. CYN CBGQY AXIS) 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


t R3o502 3 Q 
{ R3JS 123 □ 

( S9J002 3 <J 
( RBJ012 3 A 


AMES 97-636 IA2 03 TO SI NO PLUMES 

AMES 97-6 IS IA2 03 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO S3 PC/PT NOM.SRM A/A-8 

AMES 97-636 IA2 01 TO SI PC/PT -NOM.SRM A/A-8 


eleven 

A1LR0N 

RUOOER 

PLUMES 

REFERENCE INFORMATION 

■ .oco 

.000 

.000 

.000 

SREF 

31S5.00C0 

SQ.FT 

10. COO 

.000 

10.000 

.000 

lref 

SO. 8000 

FT. 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

IO.CCQ 

5.000 

XMRP 

86.4167 

FT. 




YMRP 

.0000 

FT. 





2MRP 

4 .0000 

FT. 





SCALE 

.0190 




FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. ALPHA=0.0 
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YAWING MOMENT COEFFICIENT, CYN CBGOY AXIS) 


DATA SET SYMBOL 
( R8J502 ) Q 
(RBJ512) □ 

( SBJ002 ] O 
(RSJ012) A 


CONFIGURATION DESCRIPT I ON 
AMES 97-616 IA2 01 TO St NO PLUMES 

AMES 97-6 IS 1A2 01 TO SI NO PLUMES 

AMES 57-6 l S IA2 01 TO SI PC/PT N0M.3RM A/A-Q 

AMES 97-616 IA2 01 TO SI PC/PT «NOM*SRM A/A«8 


ELEVON 
.000 
10. 000 
,000 
10X00 ' 


AILRQN 

xoo 

xoo 

xoo 

, 000 - 


RUODER 
XOO 
10X00 
XOO 
10 XOO 


plumes 

REFERENCE INFORMATION 

xoo 

SREF 

3155,0000 

SQ.FT 

xoo 

LREF 

50.8000 

FT. 

5.000 

BREF 

73.5000 

FT. 

5X00 

XMRP 

BS.4IB7 

FT, 

YMRP 

.0000 

FT. 


ZMRP 

4.0000 

FT. 


SCALE 

.0130 




FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER* ALPHAS. 0 


YAWING MOMENT COEFFICIENT, CYN CBOOY AXIS) 


OATA SET SYM80L 
( RBJ502 ) Q 

( RBv 5 1 2 ) U 

C S3 J 002 1 O 
[R3J0I2) A 


CONFIGURATION DESCRIPTION 
AMES 97-6 IS IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO S! PC/P T NCM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155 . OOCO 

SQ.FT 

10.000 

.000 

10.000 

.000 

lref 

50 .S 0 Q 0 

FT . 

.000 

.000 

.000 

5. 00 0 

BREF 

73.5000 

FT. 

10.000 

.000 

10. coo 

5.000 

XMRP 

65.41 67 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 
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ROLLING MOMENT COEFFICIENT, CBL CBODY AXIS) 


DATA SET SYM3QL CONFIGURATION DESCRIPTION 
IRBJ502) Q AMES 97-SIS IA2 01 TO SI NO PLUMES 

t R8J5I 2 ) □ AMES 97-61S IA2 01 TO SI NO PLUMES 

CS9J002) 'O AMES 97-GlS IA2 01 TO SI PC/P T NCM.SRM A/A-8 

t RBJ01 2 5 2S AMES 97-G16 1A2 01 TO SI PC/PT-NCM.SRM A/A-S 


ELEVON A1LR0N RUDDER PLUMES 

.000 .000 .000 .000 

10.000 .000 10.000 .000 

.000 .000 .000 5.000 

10.000 .000 10.000 5.000 


REFERENCE INFORMATION 


ggjl 


S5j! 


■5&i 


SIDESLIP ANGLE, BETA, DEGREES 

FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER, ALPHA=0.0 

CAJMA'CH = 1,60 


ROLLING MOMENT COEFFICIENT. CBL (BOOY AXIS) 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
t RBJ502 3 Q AMES 97-616 IA2 01 TO SI NO PLUMES 

CR3J5I2) □ AMES 97-616 IA2 01 TO SI NO PLUMES 

C S3U002 J Q AMES 97-616 IA2 01 TO SI PC/PT NGM.SRM A/A-8 

( R3UQ12 1 A AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A»8 


ELEVON 

AILRON 

RUCCGR 

PLUMES 

REFERENCE INFORMATION - 

.COO 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT. 

10.000 

.000 

10.000 

.000 

LREF 

5Q.B0G0 

FT. 

.000 

.000 

.000 

5.000 

BREF 

73.5000- 

FT. 

10.000 

.000 

JO. coo 

5.000 

XMRP 

8S.4I67 

ft. 




YMRR 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




SIDESLIP ANGLE. BETA. DEGREES 


FIG 18 EFFECT OF PLUMES ON ELEV0N AND RUDDER POWER- ALPHA=0.0 
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ROLLING MOMENT COEFFICIENT. CBL CBODY AXIS) 


DATA SET SYMBOL 
( RBJ502 ) Q 
(RBJ512) Q . 
C SB J 002 1 O 
CR3J012) A 


CONFIGURATION DESCRIPTION 
AMES 97-6 IS IA2 01 TO SI NO PLUMES 
AMES 97-616 IA2 01 TO SI NO PLUMES 
AMES 97-616 IA2 01 TO SI PC/P7 NCM.SRM A/A«8 
AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A«8 


ELEVON 

AILRC3N 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

31SS.00C0 

SQ.FT 

10.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT . 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT . 

10.000 

.000 

10.000 

5.000 

XMRP 

66.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0190 




FIG 18 EFFECT OF PLUMES ON ELEVON ANO RUDDER POWER, ALPHA=0 .0 

CCJMACH = 2.17 



PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
f O AMES 37-6 1 S 1A2 0! TO St NO PLUMES 

i! § Sn i?:|li 1a 2 Si TO.il rc/Pf^-SRM A/A-8 

|rHo?2 3 X Aft! 14-111 IA2 01 TO SI PC/PT-NOM. SRM A/A-8 


.070 


ELE VON A I LRON RUOOER 

.000 .000 . 000 
to. 000 .000 to.oco 

000 .000 .000 

to. 000 .000 10.000 


PLUMES 

REFERENCE INFORMATION' 

,000 

SREF 

3155.0000 

SG.F 

.OOQ 

LREF 

50.8000 

FT. 

5.000 

8REF 

73.5000 

FT', 

s.coo 

XMRP 

BS . 4 i 67 

FT 


Y MRP 

.0000 

FT, 


zmp 

4 .0000 

FT,. 


SCALE 

.0130 
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PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


C RBJ502 ) 
CR3J512) 
C S3J002 ) 
C R3J0 1 2 3 


Q AMES 97-SIS IA2 01 TO SI NO PLUMES 

□ AMES 97-616 IA2 Oi TO SI NO PLUMES 

<> AMES 37-6 IS IA2 01 TO SI FC/PT N0M.SRM A/A-8 

A AMES 97-616 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 


ELEVCN 

ailrcn 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.ODO 

io. oca 

5.000 

XMRP 

86.4167 

FT. 




YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





scale 

.0190 




FIG 18 EFFECT OF PLUMES ON ELEV0N AND RUDDER POWER, ALPHA=0.0 

CBJMACH = 1 .98 
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PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL 
( RBJ502 ) Q 
CR3J512) □ 

( S3 J 002 ] O 

(R3J012) A 


CONFIGURATION DESCRIPTION 
AMES 9T7-6IG IA2 01 TO SI NO PLUMES 

a wrc 37-616 IA2 01 TO SI NO PLUMES 

AMES 37-616 IA2 01 TO Si PC/PT NQM ♦ SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 


ELEVCJN 
. .000 
io. oca 
.coo 
10.000 


AlLRON 

.000 

.000 

.coa 

.coo 


RUDDER 

.000 

10,000 

.000 

10.000 


PLUMES 

.000 

.000 

5.000 

5.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 SO. FT. 
50.8C0Q FT. 
73.5000 FT. 

86. 4167 FT. 
.0000 FT. 
4.0000 FT. 
.0190 




WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL 
( R3J502 ) Q 
(R3J5I2 ) U 
C S8J002 5 O 
C R3J012 ) A 


CONE I GURAT I ON DESCRIPTION 
AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 [A2 01 TO SI PC/PT NCM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT-IvlCM.SRM A/A-8 


ELEVON 


.000 

10.000 

.000 

10.000 


A 1 IRON RUDCER PLUMES 

.000 .000 . 000 

.000 10.000 .000 

.000 .000 S.000 

.000 10.000 5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

LREF 

50.8000 

FT. 

BRFF 

73.5000 

FT. 

XKRP 

86.4167 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0130 




FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER* ALPHA=0.0 

CADMACH = 1 .60 


PAGE 129 


TTT 



WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYM50L' 
t RBJ5D2 ) Q 
(R8J512) □ 

(S3JD02) O 
[ R3J012 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-SIS IA2 01 TO S! NO PLUMES 

AMES 97-SIS IA2 01 TO S! NO PLUMES 

AM r S 37-SiS IA2 01 TO SI PC/P T NCM.SRM A/A-8 

AMES S7-S1S IA2 01 TO SI PC/PT-NCM.SRM A/A'8 


ELEVON 

AILRON 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

.COO 

.000 

.000 

SREF 

3 J 55.0000 

SQ.FT 

I 0.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT . 

.coo 

.COO 

.000 

5.000 

BREF 

73.5000 

FT „ 

10 . coo 

.COO 

10. COO 

5.000 

XMRP 

YMRP 

ZMRP 

SCALE 

83 . 4 l 67 
.0000 
4.0000 
.0190 

FT . 
FT. 
FT. 



FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. ALPHA=0.0 

CBDMACH = 1.38 PAGE i3 ° 



WING BENGlNG MOMENT COEFFICIENT. CWBM 


OAT A SET SYMBOL CONFIGURATION DESCRIPTION 


( R8JS02 ) Q 
( R3J512 ) 1J 
( S9J0C2 ) O 
CR3J012 3 A 


AMES 37-616 1A2 01 TO Si NO PLUMES 

AMES 97-61 6 IA2 01 TO Si NO PLUMES 

AMES 97-616 IA2 01 TO Si PC/P T NOM.SRM A/A-8 

AMES 37-615 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 


ELEVON 

AILRCN 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

.000 

.000 

.COO 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

86.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





scale 

.0130 




FI6 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER. ALPHA=0.0 

CC1MACH = 2-17 


DCVNOB DCBLDB 


/ 


DATA SET SYMBOL 

( R3J502 3 Q 
(RBJSI2) □ 

( SBJC02 3 O 
(RB4012) A 


CCNF 1 GURAT I ON DESCRIPTION 
AMES 97-G16 I A? 01 TO SI NO PLUMES 

AMES 97-GIG IA2 01 TO S3 NO PLUMES 4 „ 

AMES 97-616 IA2 01 TO SI PC/P T NQM.SRM A/A-8 

AMES 97-G16 1A2 01 TO SI PC/PT-NCM.SRtt A/A-8 


ELEVON 
' *000 
10.000 
,000 
30.000 


A1LR0N RUDDER PLUMES 

,000 .000 . 000 
.000 10.000 .000 

.000 .000 5.000 

.000 10.000 5.000 


REFERENCE INFORMATION- 


SREF 

3155.0000 

SQ.FT 

lref 

50.8000 

FT. 

&REF 

73.5000 

FT. 

XtfRP 

86.4167 

FT. 

YNRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0120 





FIG 18 EFFECT OF PLUMES ON ELEVON AND RUDDER POWER* ALPHA-0.0 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYM30L CONFIGURATION DESCRIPTION ELEVON AILRON RUDDER PLUMES REFERENCE INFORMATION 

(RBJ522) Q AMES 97-SIS [A2 01 TO SI NO PLUMES .000 10.000 .000 . 000 .SREF 3155.0000 SO. FT. 

( R8JQ22 ) □ ’ AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 i .000 10.000 .000 5.000 LREF 50.6000 FT. 

CR3JC24) O AMES 97-616 JA2 01 TO Si SRM A/A-12.CR8 NOM ! .000 10.000 . 000 5.000 8REF 73.5000 FT. 

XMRP 66.416? FT. 

■ 1 YMPP .0000 FT. 

ZMRP 4 .0000 FT . 

SCALE .0190 



ANGLE OF ATTACK, ALPHA. DEGREES 

FIG 19 EFFECT OF PLUMES ON AILERON POWER. BETA^O.O 

CA3MACH =1.98' 
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FGREBGDY AXIAL FORCE COEFFICIENT * CAF 


OAT A SET SYM30L 
I R3<7522 ) Q 
( R8J022 ) □ 

[ R3J024 ) Q 


CONFIGURATION DESCRIPTION 
AMtS 97-6 IS tA2 01 TO SI NO PLUMES 
AMES 97-S16 I A2 01 TO S) PC/P T =NOM$RM A/A*8 
AMES 97-6 1 6 IA2 01 TO SI SRM A/A-I2.CR3 MOM 


ELEVON AILRON RUDDER 

.000 10.000 . 000 

.000 10.000 .000 

.000 10.000 .000 


PLUMES 

reference INFORMATION 

.000 

SREF 

31 S3. 0000 

SQ.FT 

5. COO 

LREF 

50.8000 

FT . 

5.0DO 

BREF 

73.3000 

FT. 


XMRP 

86. 4 167 

FT . 


YMf?P 

.0000 

FT. 


ZMRP 

4 .0000 

FT. 


scale 

.0190 




FIG 19 EFFECT' GF PLUMES GN AILERGN POWER. BETA-0.0 

CA5MACH =1.98 


PAGE 134 


PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL. CONFIGURATION DESCRIPTION 
(R&I522J Q AMES 97-SIS IA2 01 TO SI NO PLUMES 

(RBJ0221 □ AMES 37-SlS IA2 0! TO SI PC/PT-NQM SRM A/A-8 

(R8J024 ) <>. AMES 97-SIS IA2 01 TO SI SRM A/A-12.0RB NOM 


ELEVON 

AILRCN 

RUDDER 

plumes 

REFERENCE INFORMATI.CN 

.000 

10. COO 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

.000 

10.000 

.000 

5.000 

LREF 

50.8000 

FT. 

.000 

10,000 

.0 00 

5. COO 

BREF 

73.5000 

FT . 



XMRP 

86.41S7 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4 .0000 

FT. 





SCALE 

.0190 




PLUMES ON AILERON POWER* BETA-0,0 


FIG 19 EFFECT OF 

CA1MACH. = 1.98 
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NORMAL FORCE COEFFICIENT. CN 


DATA SET SYMBOL 
( R3<1522 ) Q 
( RBv'022 ) □ 

( RBJ024 ) O 


CONFIGURATION DESCRIPTION 

$l§ 97-1 it IaI o! TO I! PC/PT^NCM SRM A/A-8 
97 -111 IA2 01 TO SI SRM A/A-12.CSB NCM 


ELEVCN ailron 
.000 10.000 
.000 10.000 
.000 10.000 


RUDDER 

.000 

.000 

.000 


plumes 

.000 

s.coo 

S.000 


REFERENCE INFORMATION 


SREF 

LREF 

bref 


XMRP 

YMRP 

ZMRP 

scale 


3155.0000 
50.8000 
73.5000 
8S.4IS7 
.0000 
4 .0000 
.0190 


S3. FT. 
FT. 

FT. 

FT. 

FT. 

FT. 



WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL . CONFIGURATION DESCRIPTION 


C R3J522 ) 
( RBJ022 ) 
’ C R3C024 J 


AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 0) TO SI PC/PT-NOM SRM A/A-8 

AMES 97-616 I A2 D1 TO SI SRM A/A-12.CRB NOM 


ELEVCN AILRON 
.000 10.000 
.000 10.000 
.000 10.000 


RUDDER 

.000 

.000 

.000 


PLUMES 

REFERENCE INFORMATION 

*000 

SREF 

3155.0000 

SQ.FT 

5.000 

LREF 

50.8000 

FT. 

5.000 

BREF 

73.5000 

FT. 


XMRP 

8S . 4 1 S7 

FT. 


YMRP 

.0000 

FT. 


ZMRP 

4.0000 

FT. 


SCALE 

.0180 




FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0 .0 

CA3MACH =1.98 
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SIDE FORCE COEFFICIENT* CY 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
^3.1522) Q AMES 97-61S IA.2 01 TO SI NO PLUMES 

CR3* r 022> □ AMES 97-61S IA2 01 TO SI PC/PT-NOM SRM A/A-3 

IRBo'024) <2 AMES 97-6 IS 1A2 01 TO SI SRM A/A*'12.GRB NOM 


.005 
.004 

.003 
.002 
.001 
.OOC 
-.001 
-.002 
-.003 
-.004 
-.005 
-.006 

ANGLE OF ATTACK* ALPHA. DEGREES 

FIG 19 EFFECT OF PLUMES ON AILERON POWER* 8ETA=0.0 

CA1MACH = 1.98 


YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


• DATA SET SYMBOL C0NF I GURAT 1 ON DESCRIPTION 


C R9J522 1 Q 
C RBJO 22 3 □ 

C R3J024 ) O 


AMES 97-G1S IA2 0] TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI PC/PT-NOM SRM A/A-8 

AMES 97-616 1A2 01 TO SI SRM A/A- 12, ORB N0M 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

10.000 

.COO 

.000 

•SREF 

3155.0000 

SQ.FT 

.000 

10,000 

.000 

5.000 

LREF 

50.8000 

FT. 

.000 

10.000 

.000 

5.000 

BREF 

73.5000 

FT. 




XMRP 

68.4167 

FT. 





YMRP 

.0000 

FT, 





ZMRP 

4.0000 

FT. 





SCALE 

,0190 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 19 EFFECT OF PLUMES ON AILERON POWER, BETA=0.0 

CADMACH = 1.98 
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ROLLING MOMENT COEFFICIENT , CBL CBOOY AXIS3 


DATA $£T SYMBOL CCNF IGURATION DESCRIPTION 


(R8J522J Q 
( R3J022 ) M 
CR3<J024J Q 


AMES 37-616 IA2 01 TO SI NO PLUMES 

AMES 37-816 IA2 01 TO SI PC/PT-NOM SRM A/A-8 

AMES 37-616 IA2 01 TO SI SRM A/A- I 2. ORB NOM 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

10.000 

,000 

.000 

SREP 

3155.0000 

SQ.FT 

.000 

10.000 

.000 

5.000 

LREP 

50.8000 

FT. 

.000 

10.000 

.000 

5.000 

BRE r 

73.5000 

FT. 





XMRP 

68.4167 

FT. 





YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





scale 

.0190 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 19 EFFECT OF PLUMES 0N AILERON POWER, BETA=0.0 
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SIDE FORCE COEFFICIENT, CV 


DATA SET SYMBOL CCNF I CURAT [ON DESCRIPTION 
C 0BJ502 ) Q AMES 97-616 IA2 0! TO S] NO PLUMES 

( R3J523 ) □ AMES 97-616 IA2 01 TO SI NO PLUMES 

( H3J002 ) O AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

C R8J023 3 A AMES 97-616 1A2 01 TO SI PC/PT -NOM SRM A/A-8 


ELEVON A1LR0N RUDDER PLUMES REFERENCE INFORMATION 
000 . 000 . 000 .000 SREF 3155. COOO SG.F 

.000 10.000 .000 .000 LREF 50.8000 FT. 

.000 .COO .000 S.000 8REF 73.5000 FT. 

.000 10.000 .000 5.000 XMRP 86.4167 FT. 

vmdd nnrin ft 


SSI! 


-.05 


-.10 


- ,25_ 

SIDESLIP ANGLE, BETA, DEGREES 

FIG 20 EFFECT OF. PLUMES ON AILERON POWER, ALPHA=O.Q 

CA3MACH = 1 .60 



SIDE FORCE COEFFICIENT. CY 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
( D8J502 ) Q AfCS 97-616 M2 01 TO St NO PLUMES 

IRBJ523) LJ AMES 97-616 M2 01 TO SI M3 PLUMES 

(MSJ002) Q AMES 97-616 M2 01 TO SI PC/P T NCM.SRIi A/A-8 

C R3J023 ) AMES 37-6t6 IA2 01 TO Si PC/PT-N0M SRM A/A*»8 


-.05 


Bvi 


-.10 


SIDESLIP ANGLE. BETA. DEGREES 

FIG 20 EFFECT OF PLUMES ON AILERON POWER » ALPHA=0.0 

C83MACH =1.98 



YAWING MOMENT COEFFICIENT, CYN CBQOY AXIS) 


data SET SYMBOL CONFIGURATION DESCRIPTION 


( 03J502 ) Q AMES 37* 

{ R3J523 ) □ AMES 97« 

{ HBJ002 I O AMES 97 

(RBJ023 3 A AMES 97- 


■SIS 1 A2 01 TO- St 
■616 1 A2 01 TO St 
^616 1A2 01 TO SI 
■616 I A2 01 TO SI 


NO PLUMES 
NO PLUMES 

PC/PT NCM.SRM A/A-S 
PC/PT-NOM SRM A/A-8 


ELEVON 

.000 

.000 

.000 

.000 


AILRON 

.000 

10.000 

.000 

10.000 


RUDDER 

.000 

.000 

.000 

.000 


PLUMES 

.000 

.000 

5.000 

5.000 


reference information 


SREF 

3155.0000 

SO. FT 

LREF 

50.6000 

FT. 

8REF 

73.5000 

FT. 

XMRP 

86.4167 

FT . 

YMRP 

,0000 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0190 




SIDESLIP ANGLE, BETA, DEGREES 


FIG 20 EFFECT OF PLUMES ON AILERON POWER, ALPHA=0.0 

CADMACH =1.60' 
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YAWING MOMENT COEFFICIENT » CYN CBODY AXIS) 


OAT A SET SYMBOL COFIGURA' 
(CBo'502 3 Q AMES 97-SIS 

(RBJ523) □ AMES 97-S16 

t H8J002 ) <> AM£S 97-6 IS 

( RB<j’023 ) A AMES 97-SIS 


ION DESCRIPTION 
IA2 01 TO SI NO PLUMES 
IA2 01 TO SI NO PLUMES 
IA2 01 TO SI PC/ PT NOM 
IA2 01 TO SI PC/PT-NCM 


ELEVON 
.000 
' .000 

SRM A/A«8 .000 

SRM A/A-8 .000 


A1LR0N RUDDER PLUMES- 
.000 .000 .000 

10.000 .000 .000 

.000 .000 5.000 

10.000 . 000 5.000 


REFERENCE INFORMATION 


SREF 

3 : 55.0000 

SO. FT 

LREF 

50,8000 

FT. 

8REF 

73.5000 

FT. 

XKRP 

8S.4187 

FT. 

YKRP 

.0000 

FT. 

ZMRP 

4. COCO 

FT. 

SCALE 

.DJ SO 




SIDESLIP ANGLE. BETA. DEGREES 


FIG 20 EFFECT OF PLUMES ON AILERON POVJER. ALPHAO.O 

CBDMACH = 1 .98 
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ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS) 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
(DBJ5C2I Q AMES 37-616 IA2 01 TO SI NO PLUMES 

(R8JS231 □ AMES 97-GI6 IA2 0! TO SI NO PLUMES 

(HB0002) O AMES 97-616 1A2 01 TO SI PC/PT NQM.SRM A/A-8 

( R3<J023 1 A AMES 97-616 1A2 01 TO SI PC/PT-NOM SSM A/A-8 


ElEVON 

ailron 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

.000 

,000 

,000 

.000 

SREF 

3155.0000 

SQ.FT 

,000 

10.000 

,000 

.000 

LREF 

50.8000 

FT. 

.000 

.000 

.GDQ 

5. COO 

BREF 

73.5000 

FT. 

,000 

10.000 

.000 

5.000 

XMRP 

8$. 4 I 87 

FT. 




YMRP 

.0000 

FT. 





ZMRP 

4.0000 

FT. 





SCALE 

.0180 




SIDESLIP ANGLE, BETA, DEGREES 


FIG 20 EFFECT OF PLUMES ON AILERON POWER* ALPHA=0.0 

CA)MACH =1.60' 
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ROLLING MOMENT COEFFICIENT, CBL CBODY AXIS) 


DATA SET SYMBOL 
C D3v T 502 ) Q 
C R3J523 ) □ 

C H3-J0D2 J O 
C R3J023 1 A 


CONFIGURATION DESCRIPTION 
AMES 97-G16 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES ^ „ 

AMES 97-616 IA2 01 TO SI PC/PT NOM.SRN A/A-8 

AMES 97-616 I A2 01 TO SI PC/PT-NGM SRM A/A'S 


FLEVQN ailron rudder plumes 


.000 .000 

,000 10.000 

.000 .000 

.000 10.000 


.000 .000 

.000 .000 

.000 5.000 

.000 5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

sq.ft 

IREF 

50.8000 

FT. 

BREF 

73.5000 

FT. 

XMRP 

86.4167 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

SCALE 

.0190 




FIG 20 EFFECT OF PLUMES ON AILERON POWER. ALPHA=0.0 

CBDMACH = 1.98 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 

( 0BJS02 ) Q 
t RSJ523 1 □ 

( H3J002 1 O 

C RB«023 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-S 16 1 A2 01 TO SI NO PLUMES 
AMES 97-S IS 1 A2 01 TO SI 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 IA2 01 TO SI 


NO PLUMES 

PC/PT NCM.SRM A/A-S 
PC/PT-NOM SRM A/A=8 


ELEVON 

.000 

.000 

.000 

.000 


AlLRON RUDDER 

.000 .000 

10.000 .000 

.000 .000 

10.000 .000 


PLUMES 

REFERENCE INFORMATION 

.000 

SREF 

3155.0000 

SQ.FT 

■ .000 

LREF 

50.6000 

FT . 

5.000 

eREF 

73.5000 

FT. 

5.000 

XMRP 

8S.4167 

FT. 


YMR P 

.0000 

FT. 


Z MRP 

4.0000 

FT. 


SCALE 

.0130 




FIG 20 EFFECT OF PLUMES -ON AILERON POWER* ALPHA=0.0 

CA1MACH = 1.60 
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PITCHING MOMENT COEFFICIENT, CLM 


REFERENCE INFORMATION 
SREF 3155.0000 SO. FT. 

LREF 50.8000 FT. 

BREF 73.5000 FT. 

XMRP 8S.41S7 FT. 

YMRP .0000 FT. 

ZMRP 4.00G0 FT. 

SCALE .01 so 


.070 
.065 
.060 
.055 
.050 
.045 
.040 
.035 
.030 
.025 
.020 
.015 
.010 
.005 
-.000 
-.005 
-.010 
-.015, 

FIG 20 EFFECT OF PLUMES ON AILERON POWER. ALPHA=0.0 

CB3MACH = 1.98 



DATA SET SYMBOL CONFIGURATION DESCRIPTION 
C 03J502 I G AMES 97-6 IS IA2 01 TO SI NO PLUMES 

IR3J523) □ AMES 97-616 IA2 01 TO SI NQ PLUMES 

HBJ002) O AMES 97-616 IA2 01 TO SI PC/P T NBM.SRM A/A-S 

CRBJ023J A AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 


ELEVON AILRCN 

. .000 .000 

.000 10.000 
.000 .000 

.000 10.000 


RUOOER PLUMES 

.000 .000 

.000 . 000 

.000 s.ooo - 
.000 s.ooo 
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WING BENOING MOMENT COEFFICIENT. CWBM 



DATA SET SYMBOL 
( DBJ502 ) Q 
C RBJS23 1 IJ 
( HBJ002 ) V 
C RBJ023 ) A 


CONFIGURATION DESCRIPTION 
AMES 97-616 IA2 01 TO S! NO PLUMES 

AMES 97-616 1A2 01 TO St NO PLUMES ' „ 

AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT-NOM SRM A/A-8 


ELEVCN A1LR0N RUOOER PLUMES 


.000 .000 

.000 10.000 

.000 .000 

.000 10.000 


.000 . 000 

.000 .000 

.000 5.000 

.000 5.000 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.FT 

lrff 

50.8C00 

FT. 

8REF 

73.5000 

FT. 

XMRP 

86.4167 

FT. 

YKRP 

.0000 

FT. 

ZMRP 

4 .0000 

FT. 

SCALE 

.0190 




FIG 20 EFFECT OF PLUMES ON AILERON POWER. ALPHA=0.0 

C A 3MACH = i .GO 
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WING BENDING MOMENT COEFFICIENT CWBM 


REFERENCE INFORMATION 
SREF 3155.00C0 SO. FT 

LREF 50.8000 FT. 

BREF 73.5000 FT. 

XMRP 86.4 1G7 FT. 

YMRP .0000 FT. 

ZKRP 4.0000 FT. 

SCALE .0150 


.004 ' 
.003 
.002 
.001 
.000 
-.001 
-.002 
-.003 
-.004 
-.005 
-.006 
-.007 
-.008 
-.009 
-.010 
-.011 
-.012 
-.013 
-.014 
- . 015 _ 

FIG 



DATA SET SYMBOL CONF I GURAT I !» DESCRIPTION 

CDBJS02) Q AMES 97-616 1A2 01 TO SI NO PLUMES 

CRBJ5231 □ AMES 97-616 IA2 01 TO SI NO PLUMc.S 

CH3JC021 O AMES 97-616 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

( R3J023 1 A AMES 37-6)6 IA2 01 TO SI PC/PT-NGM SRM A/A-8 


ELEVCN AILRCN RUOOER PLUMES 
• .000 .000 . 000 .000 

.000 10.000 .000 .000 

.000 .000 .000 5.000 

.000 10.000- .000 5.000 


r R1MAPH 
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NORMAL FORCE COEFFICIENT. CN 


DATA SET SYMBOL 
C D3JOOI ) Q 
CD3J01 1 ) □ ' 

1 RBJ007 ) O 
CR3J017) A 
t R3cC09 ) 

C R3<J019 3 [A 


CONFIGURATION 
AMES 37-616 IA2 
AMES 97-618 IA2 
AMES 97-61 6 IA2 
AMES 97-616 1A2 
AMES 97-616 I A2 
AMES 97-616 IA2 


DESCRIPTION 

01 TO SI PC/PT NOM.SRM A/A-8 
0! TO SI PC/PT-NOM.SRM A/A-8 
0! TO SI SRM A/A= 1 2. ORB NCM 
0! TO SI SRM A/A-12.0R3 NOM 
01 TO SI PC/PT-1.3 NOMINAL 
01 TO SI PC/PT-! .3 NOMINAL 


ELEVON 

A1LR0N 

RUDDER 

PLUMES 

REFERENCE INFORMATION 

• 000 

.000 

.000 

5.000 

SREF 

3155.0000 

SO. FT 

10 .000 

.000 

10.000 

5.000 

LREF 

50.8000 

FT . 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT . 

10.000 

.000 

10.000 

5.000 

XMRP 

86 . 4 J 67 

FT. 

.000 

•000 

■ .000 

5.000 

YMRP 

.0000 

FT. 

10 . coo 

.000 

10.000 

5.000 

Z MRP 
SCALE 

4.0000 

.0100 

FT . 
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NORMAL FORCE COEFFICIENT, CN 


DATA SET SYMBOL 
(C3JOOI ) 

(CBJOl i ) 

C R3J307 ) 
(R3«CM7) 
t RBJC09 ) 
(R3JD19) 


CONFIGURATION 
AMES 97-616 M2 
AMES 97-616 IA2 
AMES 97-616 ]A2 
AMES 97-616 M2 
AMES 97-616 M2 
AMES 97-816 M2 


DESCRIPTION 

01 TO SI PC/PT NCM.SRM A/A-S 
01 TO SI PC/PT-N0M*SRM A/A-8 
01 TO SI SRM A/A- 12» ORB NQM 
01 TO Si SRM A/A- 12* ORB NOM 
01 TO SI PC/PT-1.3 NOMINAL 
01 TO SI PC/P T-1.3 NOMINAL 


ELEVGN 

.000 

10,000 

.000 

10.000 

.000 

10.000 


A1LP0N 

.000 

.000 

.000 

.000 

.000 

,000 


RUDDER 

.000 

10.000 

.000 

10.000 

.000 

10.000 


plumes 

5.000 

5.000 

5.000 

5.000 

5.000 

5.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 

50.6000 

73.5000 

88.4187 

.0000 

4.0000 

.0190 


SQ.FT. 

FT. 

FT. 

FT. 

FT. 

FT. 
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FOREBODY AXIAL FORCE COEFFICIENT, CAF 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
t C3J00I ) Q AMES 97-SI G IA2 01 TO SI PC/PT NQM.SRM A/A-8 

tCBJOl! 3 □ AMES 97-SIS 1A2 01 TO SI PC/PT-NOM. SRM A/A-8 

CR8J007) TS AMES 37-SIS 1A2 01 TO SI SRM A/A-S2.QRB NOM 

(R3J017) A AMES 97-S16 IA2 01 TO SI SRM A/A-12.CR8 NCM 

1R3J009) IS. AMES 97-SIS 1A2 01 TO SI PC/PT-1.3 NOMINAL 

t RBZ0I9 ) Q AMES 97-SIS IA2 01 TO S1PC/PT-I.3 NGMINAL 


ELEVCN 

A1LR0N 

RUDDER 

PLUMES 

REFERENCE INFORMATION . 

.000 

.000 

,000 

5 .000 

•SREF 

3155.0000 

SQ.FT. 

30.000 

.000 

10.000 

5.000 

LREF 

50.8000 

FT, 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

30.000 

5.000 

XMRP 

88.4167 

FT. 

.000 

.000 

.000 

5.000 

YMRP 

,0000 

FT. 

30.000 

.000 

10.000 

5.000 

ZMRP . 
SCALE 

4.0000 
.0 ISO 

FT. 
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FOREBODY AXIAL FORCE COEFFICIENT, CAF 


DATA SET SYMBOL 
(DBJOOl ) Q 
C D3J0 1 1 J Q 
C RBcC07 1 O 
CR3«j’Ot7J A 
1 R3v009 ) A 
1 R3J019 ) D 

.180 T7 T 


CONE I CURAT 1 ON DESCRIPTION 
AMES 37-6 IS 1A2 01 TO SI PC/PT NOM. SRM A/A-8 
AMES 97-6 IS 1A2 01 TO SI PC/PT-NOM.SRM A/A-8 
AMES 97-616 1A2 01 TO SI SRM A/A- 12. CRB NOM 

AMES 37-616 1A2 01 TO SI SRM A/A-12-0RB NOM 

AMES 37-616 1A2 01 TO SI PC/PT-1.3 NOMiNAL 

AMES 97-616 IA2 01 TO SI PC/PT-1 .3 NOMINAL 


ELEVON 

ailrcn 

RUDDER 

PLUMES 

.COO 

.000 

.000 

5.000 

10,000 

.000 

10.000 

5.DQU 

.000 

.coo 

.000 

5.000 

1C. 000 

,000 

10.000 

5.000 

.000 

.000 

.000 

S.000 

10.000 

.000 

10.000 

5.000 


REFERENCE INFORMATION 
1EF 3155.0000 SQ.F 

£F 50.9000 FT. 

1EF 73.5G00 FT, 

1RP 85.4167 FT. 

1RP .0000 FT. 

'.RP 4 .0000 FT. 

IALE .0130 


.175 


.125 


.120 J5 ' 1 -4 1 ' ‘ J3 ' ' -2 ' ' 


~‘~ 1 ~ l3 1 1 1 1 ^ 2 3 4 5 r 

ANGLE OF ATTACK, ALPHA. DEGREES 


FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
CCSJOOI 3 Q AMES 97-6 IS IA2 01 TO SI PC/P T NOM.SRM A/A-B 

CCBJOll 3 □ AMES 97-6 IS IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

C RBJ0C7 3 Q AMES 97-616 IA2 01 TO St SRM A/A-12.0R8 N’CM 

(R3«017) A AMES 37-616 IA2 01 TO SI SRM A/A-12.0R9 NCM 

£ RBJ009 3 K • AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 

(R&30191 Ci AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

REFERENCE INFORM AT 1 ON 

.000 

.COO 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

10.000 

*000 

JO. 000 

5.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

BS.4167 

FT . 

.000 

. .COO 

.000 

5.000 

YMRP 

.0000 

FT. 

10.000 

.000 

10,000 

5.000 

ZMRP 

4.0000 

FT . 




SCALE 

.0130 
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PITCHING MOMENT COEFFICIENT, CLM 


DATA SET SYMBOL 
C CSoOOl ) Q 
C C8JOI 1) □ 

( RSJ007 ) O 
(R30017) A 
C RSJC09 ) CN 
CR3J019) D 


CONTI CURAT ION DESCRIPTION 
AMES 97-5)5 IA2 01 TO SI PC/PT NOM.SRM A/A-3 

AMES 97-616 IA2 01 TO SI PC/PT-NGM. SRM A/A-8 

AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB NCM 

AMES 97-616 IA2 01 TO SI SRM A/A- 12. ORB NCM 

AMES 97-616 1A2 01 TO SI PC/PT- 1,3 NOMINAL 

AMES 97-616 IA2 01 TO 51 PC/PT-!. 3 NOMINAL 


ELEVON 

AILRON 

RUDUEk 


Kc.rtKc.NLt INt-L vi 

(A J J ln 

.000 

.000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

to. 000 

.000 

to. coo 

5.000 

lref 

50,6000 

FT. 

.000 . 

.000 

.000 

5.000 

SREF 

73,5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

85.4 l 67 

FT . 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

5.000 

ZMRP 

SCALE 

4.0000 

.0190 

FT. 
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NORMAL FORCE COEFFICIENT, CN 


.DATA 'SET SYMBOL 
t CS4001 ) Q 
JCSJOll) □ 

( R3J0Q7 ) ' O 
•CR3J017) £ 

CRBJ003) LN 
(RB<;019) Ci 


! configuration 

AMES 97-6 ! 6 1A2 
AMES 97-616 1A2 
AMES 97-616 IA2 
AMES 97-616 IA2 
AMES 97-6 i 6 1A2 
AMES 97-616 IA2 


DESCRIPTION 1 
01 TO Si PC/PT NCM.SRM A/A-8 
0! TO SI PC/PT -NOM . SRM A/A-8 
01 TO SI SRM A/A-12.0R8 NOM 
01 TO SI SRM A/A-12.0R3 NOM 
01 TO SI PC/PT-1.3 NOMINAL 
01 TO S! PC/PT-1.3 NOMINAL 


ELEVON 

AILRCN 

RUDDER 

PLUMES 

reference information 

.000 

.000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

3 0.000 

5.000 

LR£F 

50.8000 

FT . 

.000 

.000 

.000 

5.000 

BREF 

73.5000 

FT . 

10.000 

.000 

10.000 

5.000 

XMRP 

‘ 8S.4167 

FT . 

,000 

.000 

.000 

5.000 

YMRP 

.OGGO 

FT . 

to. 000 

.000 

i 0.000 

5,000 

ZMRP 

SCALE 

4 .0000 
.0150 

FT. 
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NORMAL FORCE COEFFICIENT. CN 


DATA SET SYMBOL 
t CSJCOI 3 Q 
(C3J0I1 I n 

C R3v007 ] O 
(R3J0I7J A 
C R3J0C9 3 
1R3J019) Cs 


CONFIGURATION DESCRIPTION 
AMES 97-SIS IA2 01 TO SI PC/PT NCM.SRM A/A-S 
AMES 97-6 1 6 IA2 01 TO SI PC/PT-NCM.SRM A/A-8 
AMES 97-616 1A2 01 TO SI SRM A/A-12.CR3 NOM 

AMES 97-616 1 A2 01 TO SI SRM A/A=12.GRB NOM 

AMES 97-616 IA2 01 TO SI PC/PT-1 .3 NOMINAL 

AMES 97-616 1A2 01 TO SI PC/PT- 1.3 NOMINAL 


ELEV0N 

AILRCN 

RUDDER 

plumes 

REFERENCE INFORMATION 

' .000 

.000 

.000 

5.000 

SREF 

3155.0000 

SO. FT 

10.000 

.000 

10.000 

5.000 

LREF 

50.8000 

FT . 

.COO 

.000 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

83.4167 

FT. 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

5.000 

ZMRP 

scale 

4.0000 

.0190 

FT . 
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WING BENDING MOMENT COEFFICIENT, CW8M 


DATA SET SYMBOL 
(DBJOOt) Q. 

I D3J01 1 ) n 

IRBUD071 O 
CR3J017) A 
£ RBUC09 ) A, 
CRBJ0I3) D 


CONFIGURATION 
AMES 97-615 IA2 
AMES 97-616 IA2 
AMES 97-615 1 A? 
AMES 97-616 1A2 
AMES 97-616 1A2 
AMES 97-616 1A2 


DESCRIPTION 

01 TO SI PC/PT NOM.SRM A/A-8 
01 TO SI PC/PT-NCM.SRM A/A-8 
01 TO SI SRM A/A-12.0R9 MOM 
01 TO SI SRM A/A- 12. CRB NOM 
01 TO S! PC/PT- 1 .3 NOMINAL 
01 TO SI PC/PT- 1 .3 NOMINAL 


ELEVCN 

AILRON 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

5.000 

LREF 

50.8000 

FT . 

,000 

.000 

.000 

5,000 

BREF 

73.5000 

FT . 

10.000 

.000 

10.000 

5.000 

XMRP 

6S.41S7 

FT. 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT. 

10.000 

,000 

10.000 

5.000 

ZMRP 

SCALE 

4.0000 

.0190 

FT. 
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WING BENDING MOMENT COEFFICIENT, CW8M 


REFERENCE INFORMATION 
SREF 3155.0000 SO. FI 

LSEF 50.S000 FT. 

BREF 73.5Q00 FT. 

XNRP 86.4167 FT. 

YMRP .0000 FT. 

ZMRP 4.0000 FT. 

SCALE .0190 


.020 
.018 
.016 
.014 
.012 
.010 
.008 
.006 
.004 
.002 
.000 
- .002 
-.004 
-.006 
-.008 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


l C8J001 1 
t C3J01 1 1 
C P3J007 ) 
CR3J017 ) 
( R3JC0S ) 
CR3J019 1 


AMES 97-616 1A2 01 TO St PC/PT NOM.SRM A/A-S 
AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A =8 
AMES 97-616 1A2 01 TO SI SRM A/A-12.0R3 NOM 

AMES 97-616 IA2 01 TO SI SRM A/ A“ 12. ORB NOM 

AMES 97-616 IA2 01 TO SI PC/PT- l .3 NOMINAL 

AMES 97-616 I A2 01 TO SI PC/PT- 1 .3 NOMINAL 


ELEVON 

AILRON 

RUDDER 

PLUMES 

.COO 

,000 

.000 

s.ooo 

10.000 

.coo 

10. COO 

5.000 

.000 

.000 

.000 

5.000 

10 . coo 

.oo a 

10.000 

5.000 

,000 

.000 

.00 0 

5.000 

10.000 

.000 

10.000 

5.000 


.022 


-.010 _ 5 

ANGLE OF ATTACK, ALPHA, DEGREES • 

FIG 21 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, BETA=0.0 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL CONFIGURATION 


( 030001 ) 
C CBJO i 1 I 
[ R3JC07 3 
(RBJOI7 5 
( R3J009 3 
(R3J019) 


AMES 37-6 IS IA2 
AMES 97-616 IA2 
AMES 97-616 IA2 
AMES 87-616 I A2 
AMES 97-616 IA2 
AMES 37-616 IA2 


DESCRIPTION 

01 TO SI PC/PT NOM.SRM A/A-Q 
01- TO SI PC/PT-NOM.SRM A/A-8 
01 TO SI SRM A/A- 3 2. ORB NDM 
01 TO SI SRM A/A-32.CR0 NOM 
01 TO SI PC/PT- 1.3 NOMINAL 
01 TO St PC/P T-1.3 NOMINAL 


ELEVON AILRON RUDDER PLUMES - REFERENCE INFORMATION 


.000 

10,000 

.000 

10.000 

.000 

10.000 


.000 

.000 

.000 

,000 

,000 

.000 


.000 
10.000 
.000 
10.000 
.000 
10,000 


5.000 
5.000 
5.000 
5.000 
5.000 
5. COO 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 

50.8000 

73.5000 

86.4167 

.0000 

4.CC0Q 

.0190 


SQ.FT 

FT. 

FT. 

FT. 

FT. 

FT. 
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SIDE FORCE COEFFICIENT. CY 


OAT A SET SYMBOL CONFIGURATION DESCRIPTION 


( D&JOOl 5 Q AMES 97- 

(D3JOI1) □ AMES 97' 

( R8JC07 ) O AMES 97- 

( RBJO! 7 ) A AMES 97' 

(RBJ009) IS. AMES 97' 

(R3J01S) [A AMES 97- 


616 1A2 01 TO SI 
•616 1 A2 01 TO SI 
■616 IA2 01 TO Si 
■616 IA2 01 TO Si 
•616 1A2 01 TO SI 
•616 IA2 01 TO SI 


PC/PT NOM.SRM A/A-8 
PC/PT-NOM.SRM A/A-8 
SRM A/A-I2.0R3 NOM 
SRM A/A-12iORB NOM 
PC/PT- I .3 NOMINAL 
PC/PT- 1 .3 NOMINAL 


ELEVON 

A1LRQN 

RUOOtK 

PLUMt.'^ 

r«Lht KtNUfc 

Al ION 

.000 

.00 0 

.000 

5.000 

SREF 

3155.0000 

SO .FT 

10.000 

.000 

10.000 

5.000 

lref 

50.8000 

FT. 

.000 

.000 

.000 

5 .000 

HREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

86.-4167 

FT . 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT . 

10.000 

.000 

10.000 

5.000 

ZKRP 

SCALE 

4.0000 

.0190 

FT . 
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YAWING MOMENT COEFFICIENT, CYN CBODY AXIS) 



YAWING MOMENT COEFFICIENT. CYN CBODY AXIS) 



ROLLING MOMENT COEFFICIENT, CBL (BOOY AXISD 



ROLLING MOMENT COEFFICIENT, CBL CBOOY AXIS) 



SIDE FORCE COEFFICIENT, CV 


DATA SET SYMBOL ' CONFIGURATION DESCRIPTION 


CH3J002) 
CD3J012 3 
[ RBJ003 5 
CR3J0I8V 
CRBJOIO ) 

C RBJ020 J 


AMES 97-6 t 6 IA2 01 TO SI PC/PT NOM.SRM, A/A«9 

AMES 97-616 IA2 01- TO SI PC/PT-NQM • SRM A/A-8 

AMES 97-616 IA2 01 TO SI SRM A/A«12,0RB NOM 

AMES 97-616 IA2 01 TO SI SRM A/A- 12. ORB NOM 

AMES 97-616 1A2 01 TO SI PC/PT-1.3 NOMINAL 

AMES 97-616 1A2 0) TO SI PC/PT-1,3 NOMINAL 



.05 


SIDESLIP ANGLE, BETA, DEGREES 

FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHA=0.0 


C A )MACH 


1 .60 



SIDE FORCE COEFFICIENT, CY 




YAWING MOMENT COEFFICIENT. CYN (BODY AXIS) 


OATA SET SYMBOL CONFIGURATION DESCRIPTION 


C HBJ002 I 
(CBJ0I2) 
C R3JG08 ) 
( R3J018) 
[RSJOlO ) 
{ RBJ02Q ) 


AMES 97-SI 6 1A2 01 TO SI PC/PT NGM.SRM A/A-8 
AMES 97-6 IS IA2 01 TO SI PC/PT-NGM.SRM A/A"8 
AMES 97-6 iS IA2 01 TO SI SRM A/A-12.0RB NON 

AMES 97-616 IA2 01 TO SI SRM A/A=12*0RB NOM 

AMES 97-616 I A2 01 TO SI PC/PT- I .3 NOMINAL 

AMES 97-916 IA2 01 TO Si PC/PT-1.3 NOMINAL 


ELEVON 
• 000 
10.000 
.000 
10.000 
.000 
10.000 


AILRON 

.000 

,000 

.000 

.000 

.000 

.000 


RUODER 

.000 

10.000 

.000 

10.000 

.000 

10.000 


PLUMES* 

5 . 000 . 

5.000 

5.000 

5.000 

5.000 

5.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 

50.8000 

73.5000 

86.4167 

.0000 

4.0000 

.0190 


SQ.FT 

FT . 

FT. 

FT. 

FT. 

FT. 
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PA RF 1 £9 



YAWING MOMENT COEFFICIENT. CYN CBOOY AXIS) 


DATA SET SYMBOL 
C H3-J002 ) Q 

t C8</01 2 ) □ 

I R3<1003 ) <> 

t R3J018 ) A 

(R3J010) j\ 

( R8J020 ) D 


CONE 1 GURAT t ON DESCRIPTION 
AMES 97-S16 IA2 01 TO S! PC/PT NOM.SRM A/A-8 

AMES 37-SIS IA2 01 TO SI PC/PT-NDM.SRM A/A-8 

AMES 97-6 IS IA2 01 TO 51 SRM A/A-12.CR3 NOM 

AMES 97-SIS IA2 01 TO S! SRM A/A-12.CRB NOM 

AMES 97-6 IS I A2 01 TO SI PC/PT- 1.3 NOMINAL 

AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 


ELEVCN 

AltRON 

RUDOER 

PLUMES 

REFERENCE information 

.000 

.000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

5.000 

lref 

50.8000 

FT, 

.000 

.coo 

.000 

5.000 

BREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XMRP 

86.4167 

FT. 

.000 

.000 

.000 

5.000 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

5.000 

ZMRP 

SCALE 

4.0000 

.0190 

FT. 


T 1 — I 1 — I — I I I I I I 1 1 — I 1 — I 1 I I | I I i I | T— T I I I I I I I 



SIOESLIF ANGLE. BETA. DEGREES 


FIG 22 EFFECT OF PLUME SIZE ON ELEVON AND RUDDER POWER. ALPHA=0.0 
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ROLLING MOMENT COEFFICIENT. CBL CBODY AXIS) 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


C H8J002 ) 
i DBJ0121 
( RSJ0C8 ) 
CR3J018D 
C RBJOIO ) 
( RBJQ20 J 


AMES 97-618 IA2 01 TO SI PC/PT NOM.SRM A/A-8 

AMES 97-618 IA2 01 TO SI PC/PT-NQM, SRM A/A*8 

AMES 97-616 IA2 01 TO SI SRM A/A-12.GR3 NOM 

AMES 97-616 IA2 01 TO SI SRM A/A-12.CRB NOM 

AMES 97-616 IA2 01 TO SI PC/PT- \ .3 NOMINAL 

AMES 97-616 IA2 01 TO SI PC/PT-1.3 NOMINAL 


ELEVON 

.000 

10.000 

.COO 

10.000 

.000 

‘10.000 


A I IRON 
,000 
.000 
.000 
,000 
.000 
,000 


RUDDER 

.000 

10.000 

..000 

10.000 

.000 

10.000 


PLUMES 
5.000 
5. CCD 
5.000 
5.000 
5.000 
5.000 


reference INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 

50.9000 

73.5000 


86 

4 


,4167 

.0000 

.0000 

.0190 


SQ.FT 

FT. 

FT, 

FT. 

FT. 

FT. 
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ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS) 


DA i A Str SYMBOL , CCNFIGUKATION UtSCKl.-'i ILiM 

C H8J002 3 Q AMES 97-616 IA2 01 TO SI PC/PT MOM. SRM A/A-8 

{ C3J012 3 □ AMES 37-6 IS IA2 01 TO S! PC/PT-NCM.SRM A/A-8. 

CR3-:C03J O AMES 37-616 IA2 01 TO SI SRM A/A-12.CRB NCM 

( R3J 0 1 8 3 A AMES 37-616 1A2 01 TO SI SRM A/A-12.CR3 NCM 

(R8J010) A AMES 97-616 1A2 01 TO SI PC/PT- 1 .3 NOMINAL 

CRBJ020) PS AMES 97-616 IA2 01 TO SI PC/PT- 1 . 3 NOMINAL 


ELLVUM 

.000 

10.000 

. 000 . 

10.0CO 

nnn 

loioco 


AlLHbM 

. coo 
.000 
,000 
.000 
.000 
.CCO 


RUDbtK 

.000 

10.000 

.000 

30.000 

.000 

10.000 


5.000 

5.000 

5.000 

5.000 

5.000 

5.000 


1 Nh OKliA ( t UN 


SREF 
LREF 
BREF 
XMRP 
V MRP 
ZKRP 
SCALE 


3355.0000 

50.8000 

73.5000 

SG.4J57 

.0000 

4.0000 

.0190 


SO. FT. 
FT. 

FT. 

FT. 

FT. 

FT. 
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PITCHING MOMENT COEFFICIENT, CLM 




PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
IH3J002 3 Q AMES S7-SIG IA2 01 TO SI PC/PT NOM.SRM A/A-3 

(09J012J □ AMES 97-6 IS IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

(R3/CC8) O AMES 97-616 IA2 01 TO SI SRM A/A-12.0RB MOM 

CR3C0I8) £ AMES 97-616 1A2 01 TO SI SRM A/A-12.0R3 NOM 

( R3<,'0 1 0 ) 15 . AMES 97-616 IA2 01 TO SI PC/PT- 1 .3 NOMINAL 

IS3JC20 3 C5 AMES 97-616 1A2 01 TO SI PC/PT- 1 .3 NOMINAL 


ElEVON 

AILRCN 

RUDCER 

PLUMES 

reference information 

.000 

,000 

.000 

5.000 

SREF 

3155.0000 

SQ.FT 

10.000 

.000 

10.000 

5.000 

UREF 

50.9000 

FT. 

.000 

.000 

.000 

5.0C0 

QREF 

73.5000 

FT. 

10.000 

.000 

10.000 

5.000 

XN.RP 

86.4167 

FT. 

.000 

.000 

.000 

5.000 

YKRP 

.0000 

FT.. 

10.000 

.000 

10.000 

5.000 

7 MRP 

RP Al F 

4.0 000 

.0190 

FT. . 


■ .040 
1 .035 

.030 

.025 

.020 

.015 

.010 

.005 

-.000 

-.005 

-.010 

-.015 

-.020 

-.025 

-.030 


SIDESLIP ANGLE, BETA, DEGREES 


FIG 22 EFFECT GF PLUME SIZE ON ELEVON AND RUDDER POWER, ALPHAO.O 
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WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


ELCVON AILRON RUDDER PLUMES REFERENCE INFORMATION 


( HSJ002 J 
CCBJ012 3 
t R3J0C8 3 
(R8J0I8 J 
CRBJ0L0 3 
C R&J020 3 


AMES 97-616 IA2 01 TO St 
AMES 97-616 3 A2 01 TO SI 
AMES 97-616 IA2 01 TO SI 
AMES 97-616 1A2 01 TO SI 
AMES 97-616 IA2 Ot TO SI 
AMES 97-616 IA2 01 TO S) 


PC/PT NCM+SRM A/A-9 
PC/PT -NOM ♦ SRM A/A-8 
SRM A/A-12.GR3 NOM 
SRM A/A- 3 2. ORB NOM 
PC/PT -1.3 NOMINAL 
PC/PT *1.3 NOMINAL 


.000 

10.000 

.000 

30.000 

.COO 

10.CC0 


.000 
.COO 
.000 
♦ CCD 
.000 
.000 


.000 
10.000 
.000 
10.000 
.000 
10.000 


5.000 

5.000 
5.000 
5.000 

5.000 

5.000 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155.0000 
50.9000 
73.5000 
S3. 4167 
.0000 
4.0000 
.0190 


SQ.FT. 

FT. 

FT. 

FT. 

FT. 

FT. 
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WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION 


( H3u'C02 3 
<OBuO)2 3 
( RB-JCC8 3 
C R3J0 18 ) 
CR3JOIOJ 
I R&J020 3 

.OOS 

.007 


AMES 97-616 IA2 
AMES 97-616 IA2 
AMES 97-616 IA2 
AMES 97-616 IA2 
AMES 97-616 1A2 
AMES 97-616 1A2 


DESCRIPTION 

01 TO SI PC/PT NOM.SRM A/A-8 
01 TO SI PC/PT-NOM.SRM A/A-8 
01 TO SI SRM A/A- 12. CRB NCM 
01 TO SI SRM A/A-12.0R3 NCM 
01 TO St PC/PT- 1 ,3 NOMINAL 
01 TO SI PC/PT- 1 . 3 NOMINAL 



.005 


.003 


.002 


-.001 


-.002 


-.003 


-.004 


-.005 


-.006 


.007 


-.008 


SIDESLIP ANGLE. BETA, DEGREES 

EFFECT OF PLUME. SIZE ON ELEVON AND RUDDER POWER* ALPHA=Q.O 


FIG 22 EFFECT Of 

CB)MACH = 2.00 


NORMAL FORCE COEFFICIENT » CN 


DATA SET SYMBOL CONF I GURAT I CN OESCR 1 PT I ON ELEVDN AILRCN RUDDER PLUMES' REFERENCE INFORMATION 


C DBJ501 ) Q 

AMES 

37-SIS 

I A2 0! 

TO 

SI 

NO PLUMES 


.000 

.000 

.000 

.000 

SREF 

3155.0000 

SQ.FT 

( C3^51 1 ) □ 

AMES 

37-6 IS 

IA2 01 

TO 

SI 

NO PLUMES 


10.000 

.000 

10.000 

.000 

lref 

50.8000 

FT . 

f R3-JC03 ) Q 

AMES 

37-616 

IA2 01 

TO 

SI 

PC/PT NGM.SRM 

A/A-8 

.000 

.000 

.000 

2.000 

8REF 

73.5000 

FT . 

[R3rJQl3) A 

AMES 

37-616 

IA2 01 

TO 

SI 

PC/ PT-NOM.SRM 

A/A-8 

10.000 

.000 

to. 000 

2.000 

XMRP 

8o . 4 1 67 

FT . 

C OBJ COS ) 

AMES 

97-616 

IA2 01 

TO 

SI 

PC/PT NOM 


.000 

.000 

.000 

3.000 

YMRP 

.0000 

FT. 

tOBJCIS) Ci 

AMES 

37-616 

IA2 01 

TO 

SI 

PC/PT NOM 


to. 000 

.000 

10.000 

3,000 

ZMRP 

SCALE 

4.0000 

.0190 

FT . 
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NORMAL FORCE COEFFICIENT, CN 


data set SYt-SCL CONFIGURATION DESCRIPTION 
CDBJ50I ) Q AMES 37-616 IA2 01 TO SI NO PLUMES 

t C3J51 1 ) □ AMES 97-616 IA2 01 TO SI NO PLUMES 

(RSJCQ3) O AMES 97-6 i S IA2 01 TO S! PC/P T NOM.SRM A/A-3 

(R3J013) £ AMES 97-6 ! S 1A2 01 TO SI PC/PT-NCM.SRM A/A-6 

CC3J005J IS AMES 97-616 IA2 01 TO SI PC/PT NQM 

( CBJ01S ) AMES 97-615 1A2 01 TO SI PC/PT NGM 


ELEVON 

A1LR0N 

RUDOER 

PLUTCS 

REr 

ERENCE INFORMATION 

.000 

.000 

.000 

.coo 

3 REF 

31 S5. 0000 

SQ.FT 

10.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

.000 

.000 

.000 

2.000 

OR EF 

73.5000 

FT. 

10,000 

.000 

10.000 

2.000 

XMPP 

83.4167 

FT. 

.000 

.000 

.000 

3. COO 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

3. COO 

ZKRP 

4.0000 

FT. 




SCALE 

.0130 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 23 EFFECT OF GRBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER, BETA-0.0 
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FGREB0DY AXIAL FORCE COEFFICIENT. CAF 


DATA SET SYMBOL' 
CC9J50M Q ■ 
(OBJSHJ □ 

( RSJ003 ) O . 
t R8J0! 3 1 A 
t OBJ 005 ) L* 
CD&J0151 D 


CONFIGURATION 1 DESCRIPTION ' . 

AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-616 1A2.G1 TO SI NO PLUMES ■_ 

AMES 97-6 IS 1A2 Of TO S! PC/ PT fGM.SRM A/A=8 

AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT NOM 

AMES 97-616 1A2 01 TO SI PC/PT NOM 


ELEVCN AILRCN RUDDER 

,000 .000 .000 

■ 10.000 .000 10.000 

• .000 .000 .000 

10.000 .000 10.000 

.000 .000 .000 

10.000 .000 10.000 


plumes reference INFORMATION 


.000 

SPEF 

3155. OGOO 

SQ.FT 

.000 

lref 

50.6000 

FT . 

2.000 

BPEF 

73.5000 

FT . 

2.000 - 

■ XMRP 

86.4167 

FT. 

3.000 

YMRP 

.0000 

FT • 

3.000 

ZMRP 

SCALE 

4.0000 

.0190 

FT . 



FIG ?3 EFFECT OF ORB ITER AND SRM PLUMES ON ELEVON AND RUDDER POWER. BETA-0.0 
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FGREBQOY AXIAL FORCE COEFFICIENT * CAF 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 


( O&TSO! 3 
t 03.151 1 ) 
C R9J003 ) 
( R5J01 3 } 
C DBJOCo ) 
C.0BJ0J5 ) 


AMES 97-616 IA2 01 TO Si NO PLUMES 

AMES 97-616 1A2 0! TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI PC/P T NQM.SRM A/A-8 

AM£S 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 !A2 01 TO SI PC/P T NOM 

AMES 97-6 IS IA2 01 TO SI PC/P T NCM 


ELEVCN 

AILRCN 

RUDDER 

plumes 

•COO 

.000 

.000 

.000 

10.000 

.000 

10.000 

.000 

.000 

. .000 

.000 

2.000 

10.000 

.000 

10.000 

2.000 

.000 

.000 

.000 

3.000 

10.000 

.000 

10.000 

3.000 


KEr Ekc-NLL lNrUrwIAl ION 
SREF 3155.0000 SQ.FT 

LREF S0.8000 FT. 

BREF 73.5000 FT. 

XMRP 86.4167 FT. 

YMRP .0000 FT. 

ZMRP 4 .0000 FT . 

SCALE .0190 



FIG 23 EFFECT OF ARBITER AND SRM PLUMES ON ELEVON AND RUDDER POWER. BETA=0.0 

CB3MACH = 1.98 PA GE 180 



PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL CONE J SURAT I ON DESCRIPT 

( D9J501 J Q AMES 97-SIS IA2 01 TO SI 

(03JS11 1 □ AMES 97-SIS IA2 01 TO SI 

(RBJ003) Q AMES S7-S1S 1A2 01 TO SI 

IR3J013) & AMES 97-SIS 1A2 01 TO SI 

CDBC005J IL AMES 37-S16 1A2 01 TO SI 

C DEk'015 ) [Cl AMES 97-616 1A2 01 TO SI 


ON LLtVUN A 1 LMUN 
NO PLUMES .000 .000 
NO PLUMES 10.000 .000 
PC/PT NOM.SRM A/A-8 .000 .DOO 
PC/PT-NOM. SRM A/A-B 10.000 .000 
PC/PT NOM .000 . 000 
PC/PT NOM 10.000 . 000 


«UUUL« 

rLUJ-ic.^ 

r\c.r c.n.c.(Ni_.c. jiv giv 

M \ * i w * 

.000 

.000 

SR EF 

3155.0000 

SQ.FT 

10.000 

.000 

LREF 

50.8000 

FT. 

.000 

2.000 

eREP 

73.5000 

FT. 

10.000 

2.000 

XIYRP 

8S.4167 

FT. 

.000 

3 .000 

YMRP 

.0000 

FT, 

10.000 

3. GOO 

ZMRP 

4.CC00 

FT. 



SCALE 

.0130 




ANGLE GF ATTACK, ALPHA, DEGREES 


FIG 23 EFFECT GF GRBITER AND SRM PLUMES ON ELEVGN AND RUDDER POWER, BETA^O.O 
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PITCHING MOMENT COEFFICIENT. CLM 


(carso i ) 

(CBJ51 I ) 
C RBJ0C3 J 


{ RBJO 1 3 ) 
( CBJ005 ) 
ccaoisi 


Q AMES 97-616 1A2 01 
□ AMES 97-616 IA2 01 
Q AMES 97-816 IA2 01 
A AMES 37-6 IS IA2 01 
15s AMES 97-616 1A2 01 
Ci AMES 97-616 IA2 01 


TO SI NO PLUMES 
TO SI NO PLUMES . 

TO SI PC/PT NOM.SRM A/A-9 
TO Si PC/PT-NOM.SRM A/A-Q 
TO SI PC/PT NOM 
TO SI PC/PT NOM 


.COO 
10. COO 
.CCO 

to. 000 
.GOO 
10.0CQ 


.000 

.000 

.000 

SREF 

3155.0000 

SO. FT 

,000 

10.000 

.000 

LREF 

50.8000 

FT. 

,000 

.000 

2.000 

BREF 

73.5000 

FT. 

,000 

10.000 

2.000 

XMRP 

8S.-5IS7 

FT. 

000 

.000 

3.000 

YMRP 

.0000 

FT . 

000 

10.000 

3.000 

ZMRP 

SCALE 

4.0000 

.0190 

FT. 



FIG 23 EFFECT 0F ARBITER AND SRM PLUMES ON ELEV0N AND RUDDER POWER. BETA=0.0 
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NORMAL FORCE COEFFICIENT » CN 


DATA SET SYMBOL CCNF l GURAT 1 ON DESCR I PT I ON 


CDB^501 ) 
(D3J51 1 ) 
t R3J003 ) 
C RBtJO 1 3 ) 
C C3J0Q5 ) 
( DBJ0153 


AMES 97-616 
AMES 97-616 
AMES 97-616 
AMES 97-616 
AMES 97-616 
AMES 97-616 


IA2 01 
1A2 01 
1A2 01 
I A2 01 
IA2 01 
IA2 01 


TO SI NO PLUMES .000 
TO SI NO PLUMES 10.000 
TO SI PC/PT NCM.SPM A/A-8 .000 
TO SI PC/PT **NOM • SRM A/A-8 10.000 
TO SI PC/PT NOM .000 
TO SI PC/PT NGM 10.000 


AlLRCN 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

SREF 

315S.0000 

SQ.FT 

.000 

10.000 

.000 

LREF 

50.8000 

FT «, 

.000 

.000 

2.000 

8REF 

73.SOOO 

“FT. 

.000 

10.000 

2.000 

XMRP 

8S.4167 

FT . 

.000 

.000 

- 3.000 

YMRP . 

.0000 

FT . 

.000 

r't-\—r 

10.000 
» M 1 

3.000 
T“"i — i — i — r 

2MRP 

SCALE 

"1 ’ '* 1 

4.0000 

.0120 

— i — i — i — J — | — r 

FT. 

"TTr3 
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PITCHING MOMENT COEFFICIENT , CLM 

FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEV0N AND RUDDER POWER. BETA=0.0 
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NORMAL FORCE COEFFICIENT, CN 


JATA SlT SVhdUL 
CG5J501J Q 

cc3J5i i ) n 

C R3JCC3 3 O 
CP3J013) A 
( 0S*C05 3 IS 
( CBJ015 ) fS 


IbUKA i liji'f Uin.-rtlf' 1 lbi'J 

AMES 97-616 ]A2 01 TO SI NO PLUMES 

AMES 97-616 1A2 01 TO SI NO PLUMES 

AMES 97-616 1A 2 0! TO SI PC/P T NQM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/P T NCM 

AMES 97-616 1A2 01 TO SI PC/PT MOM 



rtimsrmm 


18 .06 .04 .02 

PITCHING MOMENT COEFFICIENT, CLM 

FIG 23 EFFECT OF ORB I TER AND SRM PLUMES ON ELEVGN AND RUDOER POWER. BETA=0,0 
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WING BENDING MOMENT COEFFICIENT, CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
( OBJSOl ) Q AMES 37-61$ 1A2 01 70 SI NO PLUMES 

(0BJ51! 3 □ AMES S7-SS6 IA2 Cl TO SI NO PLUMES 

CR8J003) O AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 
CRBJ013) K AMES 97-61$ IA2 01 TO SI PC/PT-N0M, SRM A/A-8 

(0BJ005 IS AMES 97-616 IA2 01 TO SI PC/PT NOM 

(D3J015) Q> AMES 97-616 IA2 01 TO SI PC/PT NOM 

.030 I 1 1 1 1 I 1 1 1 ' I 1 ' 1 1 I ‘ ' ' ' I 1 ' ' ' I ' ' rT T rT 


.025 


.020 


.015 


.010 


.005 


-.005 


-.010 


- .015 -y^4 T?3 ^2 ^ ~^0 1 '2 . 3 4 5 

ANGLE OF ATTACK, ALPHA. DEGREES 

FIG 23 EFFECT OF 0R8ITER AND SRM PLUMES ON ELEVON AND RUDDER POWER* BETA=0.0 
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WING BENDING MOMENT COEFFICIENT* CWBM 


DATA SET SYMBOL CONTINUATION DESCRIPTION 


CDBJ501 1 • 
CDBJS1 J ) 
t R9J003 ) 

( R3J013) 
t DBJ005 ) 

cd&joisj 

.030 


.025 


.020 


AMES 97-SI 6 IA2 01 TO SI NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 I A2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT-NGM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT NOM 

AMES 97-616 1A2 0! TO SI PC/P T NCM 


. ru . l ' lL - 1 

- 3153.0000 

- SO. 8000 

- 73.5000 

=> 86.4167 

=> .0000 

3 4.0000 

r m«?n 






-.010 


-.015 ’J 2 -1 '0 I '2 3 -4 -5 

ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEV0N AND RUDDER POWER. BETA=0.0 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL 
( C3J50I ) Q 
CDSJS1U □ 

C RBJ003 I O 
C RBJ01 3 ) A 
t CBJC05 I 
t D3J01 5 ) Ci 


CONFIGURATION DESCRIPTION 


AMES 97-SIS IA2 0! TO 
AMES 97-6 IS IA2 01 TO 
AMES 97-GI6 1A2 01 TO 
AMES 97-6 IS 1A2 Cl TO 
AMES 97-S16 IA2 01 TO 
AMES 97-StS IA2 01 TO 


St NO PLUMES 
SI NO PLUMES 
SI PC/PT NCM.SRM A/A-8 
SI PC/PT «NOM . SRM A/A-3 
SI PC/PT NOM 
SI PC/PT NOM 


ELEVEN 

A1LRCN 

RUOOER 

PliUMES 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.000 0 

SQ.FT 

10.000 

.000 

10.000 

.000 

lref 

50.8000 

FT , 

.000 

.000 

.COO 

2.000 

SREF 

73.5000 

FT . 

10.CC0 

.000 

10.000 

2.000 

XMRP 

86 . 4 1 67 

FT. 

,000 

.000 

.000 

3,000 

YMRP 

.0000 

FT . 

10.000 

.000 

10.000 

3.000 

ZMRP 

scale 

4 ,0000 
.0150 

FT , 



FIG 23 EFFECT OF ARBITER AND SRM PLUMES 
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ON ELEVON AND RUDDER ROVER. BETA=0.0 
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SIDE FORCE COEFFICIENT, CY 


RATA set symbol configuration description , 

t OBJ 50! I Q AMES 37-SI 6 !A2 0! TO SI NO PLUMES 

ID3C5I1 I □ AMES 37-SI 6 IA2 01 TO SI NO PLUMES 

{R3JC03I O AMES 37-616 JA2 01 TO SI PC/PT NQM.SRM A/A-8 

C RSo'O! ? 3 A AMES 97-SIS IA2 01 TO SI PC/PT -NOM.SRM A/A-8 

C03JC05I Es. AMES 37-S1B IA2 01 TO SI PC/PT NCM 

CC3J015) Q} AMES 37-616 IA2 01 TO SI PC/PT NOM 


elevon 

A1LR0N 

RUOOER 

plumes 

reference information 

.000 

.000 

.000 

.coo 

SREF 

3155.0000 

SQ.FT. 

IO.CCO 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

,000 

.coo 

.000 

2.000 

BREF 

73.SC00 

FT. 

10 , coo 

.000 

10 . coo 

2.000 

XKRP 

. SS .4 1 6? 

FT. 

.000 

.000 

.000 

3. COO 

YIYRP 

.0000 

FT. 

10.000 

.000 

10.000 

3. COO 

ZMRP 

SCALE 

4.0000 
.01 SO 

FT . 



FIG 23 EFFECT OF ORB ITER AND SRM PLUMES ON EL'EVON AND RUDDER POWER. BETA=0.0 
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YAWING MOMENT COEFFICIENT . CYN CB0OY AXIS) 


DATA SET SYMBOL CONFIGURATION OESCR1PT 
CC3o50l ) Q AMES 37-616 IA2 01 TO SI 
t C3J5! t ) □ AMES 37-616 IA2 01 TO SI 

t RSJC03 ) O AMES 37-616 IA2 01 TO ST 

t RBJOl 3 ) & AMES S7-S1S 1A2 01 TO SI 

1 OBJ 005 ) IS. AMES 37-616 IA2 01 TO SI 

C03J015) Q AMES 37-616 1A2 01 TO SI 


ON , . . ELEVON A1LR0N 

NO PL'UMES j ]' .000 .000 
NO PLUMES i ■ ! 10.000 .000 
PC/PT NCM.SRM A/A-3 .000 : .000 
PC/PT ”NOM . SRM A/A-8 10.000 .000 
PC/PT; NCM • 1 .000 .000 
PC/PT NOM 10.000 .000 


RUDOER 

PLUMES 

REFERENCE INFORMATION 

.00 0 

.000 

SREF 

3155.0000 

SO. FT 

10.000 

.000 

LREr 

50.8000 

FT. 

.000 

2.00D 

BREF 

73.5000 

FT. 

10.000 

2.000 

XMRP 

86.4 167 

FT. 

,000 

3.000 

YMRP 

.0000 

FT. 

10.000 

3.000 

ZMRP 

4.0000 ' 

FT. 



SCALE 

.0 ISO 




ANGLE OF ATTACK, ALPHA, DEGREES 


FIG 23 EFFECT OF 0R8ITER AND SRM PLUMES ON ELEVON AND RUDDER. POWER, 8ETA=0.0 


CAIMACH = 1 .SO 


PAGE 189 


YAWING MOMENT COEFFICIENT, CYN CB0DY AXIS] 


DATA SET SYMBOL CONF I GURAT I ON DESCRIPTION 


t C3J501 J 
t C3J51 I ) 
( R3JC03 3 
CR3*'0!3 J 
t C3J005 ) 
( DBJG15 ) 


AMES 37 - 6 ! S IA 2 01 TO S 3 NO PLUMES 

AMES 97-616 I A? 01 TO S 3 NO PLUMES 

AMES 97 - 8 1 6 IA 2 01 TO SI PC/PT NOM < SRM A/A -8 

AMES 97-816 IA 2 01 TO SI PC/PT -NOM .SRM A/A -8 

AMES 87-616 1 A 2 01 TO SI PC/PT NOM 

AMES 97-616 IA 2 01 TO S 3 PC/PT NOM 


ELEVON 
.000 
10.000 
.000 
30.000 
.000 
10 . COO 


A I UPON 
.000 
.000 
.000 
.000 
.000 
.000 


RUDDER 

.000 

30.000 

.000 

10.000 
.000 

10.000 


PLUMES 

.000 

.000 

2,000 

2.000 

3.000 

3.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


3155 . COOO 
SO . 8000 
73.5000 
86.4167 
.0000 
. 4.0000 
.0190 


SO. FT. 
FT. 

FT. 

FT. 

FT. 

FT. 



ANGLE OF ATTACK, ALPHA, DEGREES 

FIG 23 EFFECT OF ORBITER AND SRM PLUMES ON ELEVON ’AND RUDDER POWER, BETA=0.0 

CB3MACH =1.98 PAG E 190 



ROLLING MOMENT COEFFICIENT, CBL (BODY AXIS] 


OAT A SET SVM30L CONFIGURATION DESCRIPTION 

COBJSOt ) Q AMES 97-6 IS IA2 01 TO SI NO PLUMES 

(DBJ51I ) U AMES 97-616 1A2 01 TO S! NO PLUMES 

(R9JOC33 O AMES 97-616 IA2 01 TO SI PC/PT NQM.SRM A/A«8 

(R3<.'013) & AMES 97-616 IA2 01 TO S! PC/PT -NCM. SRM A/A-8 

C 03<. : CC5 3 IX AMES 97-616 IA2 01 TO SI PC/PT NOM 

(C3J015 3 £> AMES 97-816 IA2 01 TO SI PC/PT NOM 


ELEVON AILRCN RUDDER PLUMES REFERENCE INFORMATION 


.000 
10.000 
.000 
10.000 
.000 
10.000 


.000 .000 

.000 10.000 

.000 .000 

.000 10.000 

.000 .000 

.000 10.000 


.000 SREF 
.000 LREF 
2.000 BREF 

2.000 XMRP 

3.000 YMRP 
3.000 ZMRP 

SCALE 


3155. 0000 SO. FT. 
50.8000 FT. 
73.5C00 FT. 
86.4167 FT. 
.0000 FT. 

4 .0000 FT. 
.0190 
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ROLLING MOMENT COEFFICIENT. C8L C800Y AXIS) 


□AT A SET SYMBOL CONF I GUR AT I ON CESCR 1 PT 1 CN 


C OBJ 501 1 
( DBJ5M J 
( R3J003 ) 
C RBJ013) 
C D3J005 ) 
£ D3J015) 


AMES 97-SI 6 I A? 01 TO Si NO PLUMES 

AMES 97-616 IA2 01 TO SI NO PLUMES 

AMES 97-616 3A2 01 TO Si PC/PT NCM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT-NOM.SRM A/A-8 

AMES 97-616 1A2 01 TO SI PC/PT NOM 

AMES 97-616 1A2 01 TO SI PC/PT NOM 


ELEVON 

.000 

10.000 

.coo 

10.000 

.030 

10.000 


AILRON RUDDER PLUMES REFERENCE INFORMATION 
.000 . 000 . 000 SREF 3155.0000 SQ.FT 

.DOO 10.000 .000 LREF 50.6000 FT. 

.000 .COO 2.000 BREF 73.5000 FT. 

.000 10.000 2.000 XMRP 86.4167 FT. 

.000 .000 3.000 YMRP .0000 FT. 

.000 tO. 000 3.000 ZMRP 4.0000 FT. 

SCALE .0190 
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SIDE FORCE COEFFICIENT, CY 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
CC3J5021 Q AMES S7-S1S IA2 01 TO St NO PLUMES 

CC3J5123 U AMES S7-61S IA2 01 TO SI NO PLUMES 

CRBJC04 3 O AMES 97-616 IA2 01 TO SI PC/PT NCM.SRM A/A-8 


C CSJ502 I 
CC3J512) 
C RBJC04 3 
( R3J0 i 4 3 
C OBJ COS ) 
t C3J01S J 


AMES 97-SlG I A2 0 1 TO SI PC/PT -NCJM.SRM A/A-8 
AMES 97-616 IA2 01 TO SI PC/PT NOM 
AMES 37-6 IS tA2 01 TO SI PC/PT NOM . 


-.05 


-.10 


m\ 


SIDESLIP ANGLE, BETA, DEGREES 


FIG 24 EFFECT OF ORBITER AND SRN PLUMES ON ELEVON AND RUDDER POWER* ALPHAS. 0 


CAD MACH 


1 .60 


PAGE 


SIDE FORCE COEFFICIENT, CY 


0A7 A SET SYMBOL CONTI CURAT ION DESCRIPT 
(D3J5C21 Q AMES 97-616 1A2 01 TO St 

CD3J5J2J □ AMES 97-616 IA2 01 TO SI 

LR3J004) O AMES 37-616 IA2 01 TO SI 

t RBJ01 4 ) A AMES 97-616 1A2 01 TO SI 

[ 09 J COS ) A AMES 37-616 IA2 01 TO SI 

(C8J016 3 D) AMES 97-616 IA2 01 TO SI 


ON ELEVON AlLRON 

NO PLUMES .000 .000 
NO PLUMES 10,000 .000 
PC/P T NOM.SRM A/A-8 .000 .000 
PC/PT-NGM.SRM A/A-8 10.000 .000 
PC/PT NOM .000 .000 
PC/PT NOM 10.000 , 000 


RUDOER 

PLUMES 

REFERENCE INFORMATION 

.COO 

.000 

SREF 

3155.0000 

SQ.FT. 

10. COO 

.000 

LREF 

SO .8000 

FT. 

.000 

2.000 

BREF 

73.5000 

FT. 

10.000 

2.000 

XMRP 

eS.4167 

FT. 

.000 

3. COO 

YMRP 

.0000 

FT . 

10.000 

3. COO 

ZMRP 

4.0000 

FT. 



SCALE 

.01 SO 




SIDESLIP ANGLE. BETA. DEGREES 
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


DATA SET SYM80L 
t OBJ 502 ) 
CC3J512) 

( R3JC04 3 
C RB J 014 5 
C D3J00S ) 
(CBJ016 ) 


' CONFIGURATION DESCRIPTION ELEVON 
AMES 97-616* IA2 01 TO Si NO PLUMES .000 
AMES 37-6)6 IA2 01 TO Si NO PLUMES 10.000 
AMES 97-616 1 A2 01 TO Si PC/PT N0M.SRM A/A-8 .000 
AMES 97-616 ]A2 0! TO SI PC/PT-NOM.SRM A/A»8 30.000 
AMES 97-S16 1A2 01 TO SI PC/PT NGM .000 
AMES 37-616 IA2 01 TO SI PC/PT NQM 10.000 


ailrcn 

.000 

.000 

.000 

.000 

.000 

.000 


RUDDER 

.000 

10.000 

.000 

10.000 

.000 

10.000 


PLUMES 

.000 

.000 

2.000 

2.000 

3.000 

3.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

2MRP 

scale 


3155.0000 

50.8000 

73.5000 

86.4167 

.0000 

4.0000 

.0190 


SO. FT 

FT. 

FT. 

FT. 

FT. 

FT. 
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YAWING MOMENT COEFFICIENT, CYN (BODY AXIS) 


DATA SET SYMOCL 
C OBJ 502 ) 

( C3«J5i 2 J 
( R8JC04 ; 

( RBJ014 ) 

( 03J0C6 ) 
CDBJ016 3 


CONF 1 GURAT 1 ON DESCRIPTION 
AMES 97-S16 !A2 01 TO SI NO PLUMES 
AMES 97-616 IA2 01 
AMES 27-616 IA2 01 
AMES 97-616 I A2 01 
AMES 97-616 IA2 01 
AMES 97-616 IA2 01 TO SI 


TO SI 
TO SI 


NO PLUMES 

PC/P T NGM.SRM A/A-8 
TO SI PC/PT»NOM.SRM A/A-8 
TO SI PC/ PT N3M 
PC/P T NQM 


ELEVON 
.000 
10.000 
.000 
to. 000 
.000 
10.000 


A1LR0N 

.000 

.000 

.000 

.000 

.coo 

.000 


RUDDER 

.000 

10.000 

.000 

10.000 

.GOO 

10.000 


PLUMES 
.000 
.000 
2.000 
2. GO 0 
3.000 
3.000 


REFERENCE INFORMATION 


SREF 

LREF 

6REF 

XMRP 

YMRP 

ZMRP 

SCALE 


31 55. COCO 
50.8000 
73.5GC0 
86.4 76 7 
.0000 
4.0000 
.0190 


SO .FT . 
FT. 

FT. 

FT. 

FT. 

FT. 
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ROLLING MOMENT COEFFICIENT. CBL CBODY AXIS) 


DATA SET SYMBOL 

CDBJ5C2) Q ' 
( 03J5 123 Q 
t R3J0C4 ) O 
t R3J0I 4 3 A 
t DBJOOS 3 A 
tOBJOlS) Ci 


CONFIGURATION DESCRIPTION 
AMES 97-SI 6 1A2 01 TO SI NO PLUMES ' 

AMES 97-616 1A2 03 TO SI ND PLUMES 

AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

AMES 97-616 IA2 01 TO SI PC/PT'NOM.SRM A/A=3 

AMES 97-616 |A2 01 TO SI PC/PT NOM 

AMES 97-616 IA2 01 TO SI PC/PT NOM 


ELEVCN 

AILRON 

RUOOER 

PLUMES 

REFERENCE INFORMATION 

,000 

•000 

.000 

.000 

SREF 

315S.0000 

SQ.FT 

i 0.000 

.000 

10.000 

.000 

LREF 

50.8000 

FT. 

.coo 

,coo 

.000 

2.000 

BREF 

73.5000 

FT . 

10.000 ' 

.000 

JO. coo 

2.000 

XMRP 

86.4167 

FT , 

,000 

.000 

.000 

3.000 

YMRP 

.0000 

FT , 

to. 000 

.000 

10.000 

3.000 

ZMRP 

SCALE 

4 .0000 
.0190 

FT . 
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ROLLING MOMENT COEFFICIENT. CBL (BODY AXIS) 


DATA SET SYM80L CONFIGURATION DESCRIPTION 
t C3J502 I Q AMES 97-GIG 1A2 01 TO SI NO PLUMES 

(D3J512J □ AMES 97-616 IA2 0! TO SJ NO PLUMES 

(R3JOOO Q AMES -97-516 tA2 01 TO SI PC/PT NOM.SRM A/A-3 

t R-3JC1 4 J & AMES 97-616 1A2 01 TO SI PC/PT-NOM.SRM A/A-9 

(C3JCCS) l\ AMES 97-616 IA2 01 TO SI PC/PT NCM 

C03J016) Ci AMES 97-616 IA2 01 TO $1 PC/PT NGM 


ELEVON 

.000 

10.000 

.000 

10.CC0 

.000 

10.000 


AILRON RUDDER PLUMES REFERENCE INFORMATION 
.000 . 000 . 000 SREF 3155.0000 S3. FT. 

.000 10.000 .000 LREF 50.8000 FT. 

.000 .CCO 2.000 BREF 73.5000 FT. 

.000 10.000 2.000 XMRP 66.4167 FT. 

.000 .000 3. ODD YMRP -.0000 FT. 

.000 10.000 3.000 ZMRP 4. 0000 FT, 

SCALE .0190 
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PITCHING MOMENT COEFFICIENT. CLM 


DATA SET SYMBOL CON’F I DURATION DESCRIPTION 


CC&T502) Q AMES 97-616 

C CBJ512 3 □ AMES 37-615 

CR3J0C4) O AMES 97-615 

CR3J014J A AMES 97-61 o 

( 03<T00o ) AMES 97-616 

(DQJ01S) Cb AMES 97-618 


IA2 01 TO SI NO PLUMES 

1A2 01 TO Si NO PLUMES 

1A2 01 TO SI PC/PT NOM.SRM A/A-8 

1A2 0! TO SI PC/PT-NOM.SRM A/A-8 

IA2 01 TO SI PC/PT NGM 

1A2 01 TO SI PC/PT NOM 


elevgn ailron 

.000 .000 

10.000 .000 

.000 .coo 

10.000 .coo 

.000 .000 

10.000 .000 


RUODER PLUMES 

.000 .000 

10.000 .000 

.000 2.000 

10.000 2.000 

.000 3.000 

10.000 3.000 


REFERENCE INFORMATION 


SREF 

3155*0000 

SQ.FT 

LREF 

50*8000 

FT. 

6 REF 

73.5000 

FT. 

XKiRP 

88.4187 

FT. 

YKRP 

.0000 

FT. 

ZMRP 

4 .COCO 

FT. 

SCALE 

.0120 
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FIG 24 EFFECT OF ORB I TER AND SRM PLUMES ON ELEVON AND RUDDER POWER. ALPHA=0 .0 
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PITCHING MOMENT COEFFICIENT, CLM 


t C3J502 ) O 

AMES 

CCSJSI2J □ 

AMES 

( R3JC04 J O 

AMES 

cr&;o m) £ 

AMES 

C C3JGCS 1 IS 

AMES 

[ D3J0I 6 } ft 

AMES 


97-616 M2 01 TO SI 

97-616 M2 01 TO SI 

97-6 IS 1A2 01 TO SI 

97-616 M2 01 TO Si 

97-616 M2 01 TO SI 

97-616 M2 01 TO SI 


NO PLUMES 
NO PLUMES 

PC/PT NCM.SRM A/A-8 
PC/PT-NOM, SRM A/A-8 
PC/PT NQM 
PC/PT NCM 


.000 

.000 

.000 

,000 

SREF 

3155.0000 

SQ.FT 

10,000 

.000 

10. 000 

♦ CDO 

LREF 

50.8000 

FT. 

.COO 

,000 

.000 

2.Q00 

BPEF 

73.5000 

FT. 

10.000 

.000 

10.000 

2.000 

XMRP 

* 86.4167 

FT. 

,C00 

.000 

.000 

3.CCQ 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

3.000 

ZMRP 

scale 

4. COCO 
,0190 

FT. 
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WING BENDING MOMENT COEFFICIENT. CWBM 


DATA SET SYMBOL CONFIGURATION DESCRIPTION 
( OBJ 502 > Q AMES 97-6 IS !A2 01 TO SI NO PLUMES 

CC3JS12J □ AMES 97-616 IA2! 01 TO SI NO PLUMES i 

CRBJC04) O AMES 97-616 IA2 01 TO SI PC/P T NOM.SRM A/A-8 

CRBJ014X A AMES 97-616 1A2 : 01 TO SI PC/PT-NOM.SRM A/A-8 

( C3JC06 3 K AMES 37-616 IA2 01 TO SI PC/PT NCM 

CD3J016) D AMES 97-616 IA2 01 TO SI PC/PT MOM 


elevgn 
.000 
10.000 
.000 
10. coo 
.000 
10.000 


AILRON 
.000 
.000 
.000 J 
. .000 1 
.000 
.oco 


RUDDER 
.000 
10.000 
.000 
io .coo 
.000 
10.GGQ 


PLUMES 

.000 

.000 

2.000 

2. CC0 

3. GOO 
3.000 


REFERENCE INFORMATION 


SREF 

LREF 

BREF 

XMRP 

YMRP 

ZMRP 

SCALE 


31 95.0000 
50.8000 
73.5000 
85.4:67 
.0000 
4.0000 
,0190 


SQ.FT. 
FT * 

FT. 

FT. 

FT. 

FT. 
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WING BENDING MOMENT COEFFICIENT, CWBM 


OAT A SET SVMBCL CCNF I GURAT I ON DESCRIPTION 


C DBJ502 3 
CD3J5I2) 
t R9^004 ) 
(R3J0M ) 
( C3JC0S 3 

cdb<;oisi 


Q AMES 37-616 IA2 0! 

□ AMES 97-61 S IA2 01 

O AMES 37-616 IA2 01 

21 AMES 97-816 IA2 01 

AMES 97-616 1A2 01 
Ci AMES 37-616 IA2 01 


TO SI NO PLUMES 

TO SI NO PLUMES 

TO SI PC/PT NCM.SRM A/A-9 

TO SI PC/PT-NOM.SRM A/A*8 

TO SI PC/PT NOM 

TO SI PC/PT NOM 


Elevqn 

AILRON 

RUDDER 

plumes 

REFERENCE INFORMATION 

.000 

.000 

.000 

.000 

SREF 

3155.0000 

SO. FT 

10 .coo 

.000 

JO. 000 

.000 

LREP 

SO. 8000 

FT. 

.000 

.000 

.000 

2.000 

5REF 

73.5000 

FT . 

10.000 

.000 

10.000 

2.000 

XMRP 

8S.4167 

FT . 

.000 

.000 

.000 

3.000 

YMRP 

.0000 

FT. 

10.000 

.000 

10.000 

.3.000 

ZKRP 

SCALE 

4 .0000 
.0190 

FT. 



SIDESLIP ANGLE. BETA, DEGREES 


FIG 24 EFFECT OF ORBITER AND SRM PLUMES ON ELEVGN ANO RUDDER POWER* ALPHA^O.O 

(B)MACH =1.98 PA GE 202 




1 











DCYNP 


l LttviU 1 1 J 


AMES 9V-b3e I A/ 1 U1 1U Si PL/Pl =NUM.SKM A/n-S 


SYMBOL MACH 

o 2.200 8£TA 


PARAMETRIC VALUES 
.000 


i ' , ■ f 


REFERENCE INFORMATION 
31S5.0000 SO. FI 

50.SC00 FT. 

73.5000 FT. 

8S.4I67 FT. 

1 .0000 ft. 

1 4.0000 FT. 

£ .0130 


1 0 J 4 ' ' ' 'J 3 ' ' ' ' J 2 ‘ ‘ ‘" T f 


T 2 3 

ALPHA 


‘4 '5 


b 7 B 9 II 


-.0020 

-.0040 

-.0060 

-.0080 


-.0100 


-3 - 2 - 1 0 


l 2 . 3 

ALPHA 


6 7 8 9 11 


-.0120 


.0140 


-.0160 


-.0180 


-4 -3 -2 -T 


i 2 T T 

ALPHA . 


FIG 26 EFFECT OF PLUMES ON RUDDER EFFECTIVENESS 


W 1 





DCBLP DCBLR 


AMES 97-616 IA2 01 TO SI PC/PT=NOM. SRM A/A=8. 


SYMBOL MACH 

O 1 .600 BETA 

■ □ 2.O0O 


PARAMETRIC VALUES 
.000 


C LBJO 1 1 3 


REFERENCE INFORMATION 


SREF 

3155.0000 

SQ.F 

LREF 

50.8000 

FT. 

bref 

73.5000 

FT. 

XMRP 

88.4167 

FT. 

YtfRP 

.CCOO 

FT. 

zrR? 

4.0000 

FT. 

SCALE 

.0190 1 



^3 - 2 -1 - '0 


.0060 

.0040 

.0020 

.0000 


.0090 


.0070 


.0050 


1 2 3 T 

ALPHA 



-3 - 2-1 0 


‘1 2 3 4 

ALPHA 


‘T'l 1 1 



} t~~I “1 




" 

N 

T 

*r — 















2 

~ — r 

-j 




L 


r ti 

J — ■ 




1 





1 



_l >-1.-1 

, , , , 



ALPHA 
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8 9 1C 


B 9 li 




(.LbJUl 1 ) 


AMES 97-616 IA2 01 TO SI PC/PT=NOM. SKM A/A=6 

SYMBOL MACH PARAMETRIC VALUES 

o 2.2130 BETA .000 


. REFERENCE INFORMATION 
!F 3155.0000 SO. FI 
:F 50.0000 FT. 

F 73.5000 FT. 

P 8S.41S7 FT. 

!P .0000 FT. 
tP 4 .0000 FT . 
,LE .0190 


-A - 3 -2 


.0060 


.0040 


.0020 

-.0000 


-1 b 1 2 3 4 5 

ALPHA 



-3 -2 -1 0 


2 3 

ALPHA 


.0030 


.0070 


.0050 


J 4 ' ,, , J 3 ’ o" ' l 2 3 ^ F 

ALPHA 

FIG 2G EFFECT GF PLUMES ON RUDDER EFFECTIVENESS 
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AMES 97-616 IA2 01 TO SI PC/PT=NGM SRM A/A=8 


CLBJ0233 


SYM3X MACH 

O 1-600 ALPHA 

□ 2.000 


PARAMETRIC VALUES 

.000 


REFERENCE INFORMATION 


.0150 

.0130 

.0110 

.0090 


S REF 

3155.0000 

SO .F 

LREF 

50.9000 

FT, 

BREF 

73.5000 

FT. 

XKRP 

6G.41S7 

FT. 

YMRP 

.0000 

FT. 

ZMRP 

4.0000 

FT. 

scale 

.0190 




BETA 



BETA 


FIG 27 EFFECT OF PLUMES ON AILERON EFFECTIVENESS 









APPENDIX 


TABULATED DATA LISTING 


Tabulation of plotted data are available on request from 
Data Management Services 
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1 


DATE 25 OCT 


TABULATED SOURCE DATA, ARC 97-616 

AMES 97-616 IA2 Ol TO SI PC/PT NOMjSRM A/A-8 


SRET “ 

lref - 

BRET = 
SCALE = 


MACH 
1.600 
1.60D 
1.600 
1.600 
1.600 
1 .GOO 
^ 1.600 
1.600 
1 *600 
1 .600 
1.600 
1.600 


MACH 

1 .965 

1.935 

1.905 

1 .905 

1.935 

1.983 

1.965 

1.965 

1 .965 


KA CH 

2.170 

2.170 

2.170 

2.170 

2*1 70 

2.170 

2.170 

2*170 

2.170 

2.170 


reference data 

S133.0000 SQ.FT. XMRP = 


50.6000 FT. 
73.5000 FT. 
.0190 


ALPHA 
-4.090 
-3.1X0 
-2*090 
-1 .090 
-.090 
.660 
1 .300 
2.900 

3.930 
5.920 

7.930 
9.950 

gradient 


# ALPHA 
-3.310 
-1 .600 
‘ -.800 
.180 
1.190 
2.220 
4.220' 
6.250 
6.220 
GRADIENT 


ALPHA 
-3.500 
-1 .460 
-.460 
• 530 

1.500 
2.540 
4.560 

6.500 
6.370 

10.560 

GRADIENT 


YMRP = 
ZMRP = 


RUN NO. 
CN 

— . 20300 
-.17500 
-.14300 
-.10500 
-.06800 
-.03200 
.00700 
.04700 
.00800 
.16100 
*23700 
.30100 
.03671 

RUN NO. 

CN 

-.20600 
-.13500 
-.10000 
-.06600 
-•02800 
.01200 
.08500 
.15500 
.20400 
.03630 ' - 

RUN NO, 

CN 

-.19700 
-.12000 
-.06400 
-.04600 
- . 00800 
.02900 
.09500 
.14700 
.20600 
.28500 
.03654 


06.4167 FT. 
.0000 FT. 
4.0000 FT. 


2/ 0 

RN/L - 

CAF 

clm 

.16160 

-♦02130 

.15930 

-.00650 

.15690 

.00440 

.15400 

-.00040 

♦15110 

-.00020 

.14910 

-.00140 

.14640 

-*00770 

.14060 ' 

-.01060 

.14470 

-.01910 

.14280 

-*02430 

.14010 

-*02540 

,13720 

-.00890 

-.00219 

-.00049 

, 31/ □ 

RN/L = 

CAF 

CLM 

*15100 

-.01860 

.14400 

-.01380 

.14150 

-.01280 

.13990 

-.01540 

.13750 

-.01690 

.13620 

-.01930 

•13310 

-.02080 

•12960 

-.01860 

.12730 

•01390 

-.00216 

-*00057 

. 44/ 0 

RN/L = 

CAF 

CLM 

-15030 

-.01350 

*14460 

-.01040 

.14160 

-.00460 

.13810 

-.00420 

.13590 

-.00790 

.13270 

-.01170 

.12740 

-.00610 

.12360 

.□0900 

.12070 

.02150 

.12140 

.01670 

-.00287 

* OP'D 36 


BETA = 
AILRON = 
PLUMES - 


2.54 GRADIENT INTERVAL = -5.00/ 3.00 


CWBM 

CY 

CYN ‘ 

CBL 

-.00250 

.00080 

-.00070 

.00040 

-.00370 

.00250 ‘ 

,00020 

‘ *00030 

-.00430 

,00210 

-.00010 

*00120 

-.00200 

.00490 

-.00110 

-.00020 

-.00060 

.00380 

00030 

,00070 

.00090 

.00270 

.00020 

.00040 

.00300 

.00190 

,00090 

-.00020 

.00400 

-.00 100 

.00100 

-.00030 

.00790 

-.00080 

.00160 

.00000 

•01000 

-.00310 

. 00240 

-.00100 

.01100 

-.00800 

.00290 

.00030 

.01130 

-.00600 

*00160 

-.00110 

.00141 

-.00033 

*00025 

-.00009 

2.07 GRADIENT INTERVAL = -5.00/ 5.00 

.cveM 

CY 

CYN 

CBL 

-.00180 

-.00650 

.00460 

-.00060 

-.00070 

-.00670 

.00570 

-.00140 

-.□□040 

-.00700 

.00550 

-.00090 

,00070 

-.00650 

.00530 

-.00090 

.00200 

-.00620 

.00520 

- .00090 

.00380 

-.00710 

,00550 

-.00040 

.00750 

-.00890 

.00630 

-.00060 

.00890 

-.01000 

.00700 

*00020 

.00900 

-.01180 

.00740 

-.00350 

.00115 

-.00023 

.00014 

.00005 

1.73 GRADIENT INTERVAL = -5. 

00/ 5*00 

CVBM . 

CY 

CYN 

CBL 

.00030 

-.01100 

.00550 

-.00130 

.00070 

-.00940 

.00560 

-.00120 

•00080 

-.00840 

.00500 

-.00160 

.00160 

-.00910 

.00590 

-.00100 

.00240 

-.00860 

.00570 

- .00070 

.003 60 

-.00840 

.00540 

-.00070 

.00590 

- .00980 

.00680 

-.00270 

.00640 

-.00620 

.00530 

-.00230 

.00760 

-.01290 

*00780 

-.00440 

,00910 

-.01570 

.00900 

-.00430 

.00071 

.00016 

.00013 

, -.00009 


(RBJOOl) 


I 23 JAN 


PARAMETRIC DATA 


.ODD ELEVEN = 

.000 RUDDER - 

5.000 


CABORB 

.00010 

.00190 

.00160 

.00150 

.00140 

.00090 

.00000 

.00240 

,00290 

.00350 

*00170 

.00040 

.00014 


CABORB 

-.00770 

-.00780 

-.00760 

-.00780 

-.00790 

-.00830 

-.00860 

-.00930 

-.01030 

-.00012- 


CABORB 
-.00840 
-.00900 
-.00890 
- , 00900 
-.00900 
-.00900 
-.01000 
-.01080 
-.01090 
-.01100 
-.00015 


CABTNK 

.00460 

.00240 

.00210 

.00330 

.00190 

.00100 

.00090 

.00130 

.00150 

-.00020 

-.00230 

-.00240 

-.00034 


CA9TNK 

-.01210 

-.01390 

-.01440 

-.01540 

-.01550 

-.01670 

-.01730 

-.01910 

-.01850 

-.00065 


CABTNK 
-.01370 
-.01690 
-.01680 
-.01700 
-.01820 
-.01890 
- .02090 
-.02030 
-.02020 
-.02160 
- . 0008 1 


73 ) . 


.000 

.000 


CABSRM 
*00160 
.00070 
.00120 
.00180 
.00150 
.00120 
.00080 
.00130 
.00130 
.00080 
.00020 
. 00030 
-.00001 


CABSRM 
- . 00280 
-.00320 
-.00320 
-.00350 
-.00340 
-.00360 
-.00380 
-.00460 
- . 0041 0 
-.00012 


CABSRM 
-.00330 
-.00390 
-.00380 
-.00400 
- .00410 
-.00410 
-.00480 
-.00480 
-.00460 
-.00510 
-.00016 



SATE ?3 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 


PACE 


AWES 97-616 IA2 Ol TO 31 PC/PT WOM,SPM A/A =8 


<RBJ002> i 23 JAN 


REFERENCE DATA 


PARAMETRIC DATA 


SREF 

V 

3155.0000 

SQ.FT. 

XMRP = 

90.4167 FT. 

LREF 

- 

30.8000 

FT. 

YMRP = 

.0000 FT. 

CREF 

a 

73 . 3000 

FT. 

ZMRP - 

4.0000 FT. 

SCALE 

* 

.0190 








RUN NO. 

3/ 0 RN/L 


ALPHA = 
AILRCN " 
PLUMES * 


2.52 GRADIENT INTERVAL = -5.00/ 5.0D 


MACH 

BETA 

CN 

1.600 

-4.ieo 

-.07700 

1 .600 

-3.170 

-.08400 

1 .600 

- 2.160 

— .08000 

1.600 

-1.150 

-.07000 

1.600 

-.140 

* -.07600 

1*600 

,060 

-.06500 

1.600 

1.870 

-.07600 

1.600 

2.860 

-.06200 

1.600 

3.690 

-.06500 

1.600 

3.900 

-.08400 

1.600 

7.920 

-.08900 


gradient 

-.00051 


CAF 

CLM 

CLBM 

,15400 

.00750 

-,□0530 

.13360 

.00680 

-.00420 

. 1 5260 

,00390 

-.00260 

.15330 

.00170 

-.00190 

.15200 

.00120 

-.00060 

■.15260 

.00090 

.00010 

.15310 

*00250 

.00070 

.15370 

.00570 

.00140 

.15350 

.00740 

.00190 

.15330 

.00840 

.00340 

.15190 

.00050 

.00480 

-.00004 

-.00012 

.00090 


CY 

CYN 

CEL 

.16860 

-.04940 

.03730 

*12840 

-.03750 

,02920 

.09120 

-.02670 

*02000 

.04770 

-.01400 

*01110 

.00500 

-.00060 

.00090 

-.03700 

.01150 

-.00670 

-.07600 

*02330 

-.01780 

-.11490 

.03440 

-.02730 

-.15800 

*04720 

-.03660 

-.24290 

.07450 

-.05430 

-.31430 

.09420 

-.06580 

-.04061 

.01203 

- -00930 


El £ VON * 
RUDDER = 


.ODD 
.ODD 
3. ODD 


CABORB 

.00140 

.00130 

.00130 

.00130 

.00100 

.00120 

.00120 

.00110 

.00150 

.00130 

.00390 

-.00001 


CABTN* 
.00220 
,00130 
.00190 
.00190 
*00050 
.00160 
.00140 
.00110 
.00210 
.00400 
.00950 
- .00004 


MACH 

BETA 

1*965 

-4.130 

1.963 

-2.120 

1.935 

-1.110 

1.985 

-.110 

1 .935 

.900 

1 .983 

1.900 

1.935 

3.920 

1.965 

5.930 


GRADIENT 


RUN NO. 34/ □ RN/L - 


2.07 GRADIENT INTERVAL = -3.00/ 5.00 


CN 

CAF 

CLM 

-.06300 

*14520 

.00530 

- .07900 

*14430 

.00100 

-*07700 

.14420 7 .OOIIO 

-.07500 

.14360 

-.00370 

-.07600 

.14420 -.00310 

-.07800 

.14450 

.00050 

-.07600 

.14650 -.00400 

-.07600 

.14720 -.00960 

.00073 

.00013 -.00095 


CVvBM 

CY 

CYN 

-.00250 

.14990 

-.04720 

-.00120 

.07300 

-.02240 

-.00060 

*03300 

-,00950 

-.00010 

-.00270 

.00220 

*00040 

-.04300 

*01480 

.00100 

-.08170 

,02780 

,00240 

-.15010 r 

‘.04660 

.00360 

-.21760 

.06740 

*00059 

-.03752 

.01185 


CEL 

CABCRB 

CABTNK 

.03090 

-.00460 

-.00820 

.01540 

-*00460 

-.00900 

,00740 

-.00480 

-.00970 

.00000 

-.00460 

-.00970 

-.00700 

-.00450 

-.00860 

-.01510 

-.00450 

-.00820 

-.□2740 

-.00410 

-.00690 

-.03760 

-.00290 

-.00570 

-.00730 

.ooooe 

.00019 


MACH 

BETA 

2*17*1 

-4.140 

2*171 

-2.140 

2.171 

-1*140 

2.171 

-*130 

2.171 

.870 

2.171 

1 .870 

2.1T1 

3.680 

2.171 

5.900 

GRADIENT 


RUN 

NO* 47/ 0 

RN/L = 

CN 

CAF 

CLM 

-.04700 

.14070 

-.01740 

-.05300 

.13940 

-.00490 

-.05100 

.13850 

-.00770 

-.05200 

.13750 

-.00440 

-.05200 

.13750 ' 

-.00440 

—.05300 

.13790 

-.00400 

-.04500 

.14000 

-.02290 

-.04700 

.14050 

-.01830 

.00017 

-.00016 

-.00040 


.1.74 GRADIENT INTERVAL = “5J 


CUBM 

CY 

CYN 

.00690- 

.11390 

-.02390 

*00110 

.05950 

-,□1180 

.00130 

.02600 

-.00330 

*00150 

-.00720 

.00530 

.00150 

-.04020 

.01150 

,00170 

-.07200 

,01840 

.00230 

-.12740 

.03210 

.00310 

-.19420 

.04830 

-*00040 

-*03074 

.00730 


5.00 


CBL 

CADCKB 

CABTNK 

.01620 

-.00860 

-.01600 

.OHIO 

-.00940 

-.01670 

.00490 

- .00900 

-.01760 

-.00090 

-.00910 

’ -.01740 

-.00540 

-.00870 

-.01620 

-.01030 

-.00910 

-.01440 

-.01560 

-.00600 

-.01650 

-.02620 

• -.00730 

-,01440 

-.00428 

.00000 * 

.00009 


z t 

73 ) 


.000 

.000 


CABSRM 
.00170 
.00140 
.00150 ‘ 

.00140 
.00120 
.00120 
.00110 
.00120 
.00150 
.00170 
,00230 
-.00004 


CASSRM 

^.00160 

-.00170 

-.00170 

-.00170 

-.00190 

-.00170 

-.00140 

-.00110 

.00002 


CABSRM 

-.00350 

-.00390 

-.00410 

-.00400 

-.00390 

-.00380 

-.00380 

-.00350 

-.00002 



PAGE 


DATE 23 OCT 73 


TABULATED SOURCE DATA, ARC ST-616 


3 





AMES 97-616 IA2 

Ol TO SI 

PC/PT N0M,3RM 

A/AaO 


(RBJD03) < 23 JAN 

73 ) 


REFERENCE 

OATA 






PARAMETRIC 

DATA 


SREF = 

3135.0000 SQ.FT. xfoRP 

= 66.4167 FT. 




BETA a 

.000 

ELEVCN = 

.000 

LREF a 

30.8000 FT. 

YMRP 

= .0000 FT. 




A I IRON = 

,000 

RUDDER = 

,000 

BREF = 

73 . 5000 FT. 

ZMRP 

* 4.0000 FT. ' 




PLUMES a 

2.000 



SCALE * 

.0190 












RUN 

NO. 13/0 RN/L * 

2.38 GRADIENT INTERVAL = -3. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF CLM 

CU3M 

CV 

CYN 

CBL 

CABCRB 

CABTNK 

CAB SR M 

1,600 

—4.010 

-.21400 

.16170 -.01290 

-.00260 

-.00240 

.00010 

.00100 

.00190 

,00580 

.00190 

1,600 

-2.100 

- . 1 *900 

.15800 .00970 

-.00430 

.00230 

.00000 

.00110 

.00180 

.00250 

.00140 

1*600 

-1 .030 

-.11400 

.15450 .00440 

-.00180 

-.00340 

.00170 

,00110 

.00200 

,00170 

.00140 

1.600 

-.040 

-.07700 

.13200 .00500 

-.00050 

.00070 

*00050 

.00010 

.00190 

.00130 

.00140 

1.600 

,970 

-.04200 

.15050 .00410 

.00110 

-.00290 

.00130 

.00060 

.00130 - 

.00120 

,00140 

1.600 

2.000 

-.00300 

.14830 .00120 

.00270 

-.00190 

.00130 

.00030 

.00170 

.□□170 

.00150 

1 .600 

3.960 

.07900 

.14500 -.01490 

.00810 

-.00420 

.00240 

.00020 

.00140 

,00140 

,00140 

1.600 

3.970 

.14900 

.14380 -.01660 

.00980 

-.00550 

,00269 

-.00090 

.00270 

.oooen 

.00120 

1.600 

8.020 

.22700 

.14070 -.01690 

.01080 

-.01020 

.00340 

.00050 

.00280 

.00090 

.00100 

1.600 

10.050 

.29000 

.13610 -.00350 

.01150 

-.00840 

.00210 

-.00200 

.00150 

-.00100 

.0007 0 


GRADIENT 

.03699 

-.00214 -.00062 

.00142 

-.00037 

.00027 

-.00013 

-.00007 

-.00047 

-.00004 



RUN 

NO. 45/ 0 RN/L = 

2.10 GRADIENT INTERVAL a “3. 

,00/ 5.00 




MACH 

ALPHA 

CN 

CAF CLM 

CVJBM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1 .983 

-3.650 

-.20300 

.15670 -.01410 

-.00010 

-.00760 

.00260 

-.00050 

-.00130 

-.00270 

-.00040 

1 .993 

-1.670 

-.14400 

.15100 .00580 

-.00210 

-.00660 

.00230 

.00050 

-.00160 

-.00500 

-.00050 

1 .985 

-.610 

-.10900 

.14910 .00370 

-.00160 

-.00640 

.00310 

-.00010 

-.00170 

-.00550 

-.00050 

1 .985 

.360 

-.07400 

.14740 .00770 

-.00010 

-.00430 

.00250 

.00030 

-.00190 

-.00600 

-.00060 

1 .985 

1.290 

-.03900 

,14580 .00630 

.OOllO 

-.00560 

.00300 

.00020 

-.00210 

-.00520 

-.00040 

1.985 

Z.360 

.00100 

.14450 .00350 

.00340 

-.00640 

,00290 

.00030 

-.00220 

-.00600 

-.00070 

l .985 

4.350 

.07900 

.14240 -.00550 

.00750 

-.00640 

.00350 

.00000 

-.00270 

-.00670 

-.00070 

1.983 

6.330 

,14600 

.14240 -.00730 

.01070 

-.00800 

*00400 

-.00110 

-.00230 

-.00790 

-.00110 

1 .983 

8.410 

.21100 

.14040 .01430 

.00940 

-.01010 

.00370 

.00090 

-.00100 

-.00830 

-.00110 

1,985 

10.410 

.30000 

.13810 ,00560 

.01110 

-.00990 

.00390 

.00050 

-.00060 

-.00780 

- . 00090 


GRADIENT 

.03346 ' 

% -.00179 .00063 . 

.00105 

.00014 

.00011 

,00004 

-.00017 

-.00042 

-.00004 



DATE 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-6X6 


PACE 


A 


AMES 37-616 I A* Ol TO 31 

REFERENCE DATA 

SREF *« 3153.0000 SO. FT. XMRP -•» 66.4167 FT. 

LREF = '30.6000 FT. YKRP = .0000 FT* 

BREF * 73.5000 FT. 2 MRP 4.0000 FT. 

SCALE = .0190 


PC/PT NOM,SRM A/ A- 6 (RBJ004) ( S3 JAN T3 ) 


PARAMETRIC DATA 

ALPHA = .000 ELEVON = .000 
AILRON e -.000 RUDDER = *000 
PLUMES = 2.000 


RUN NO. 11/ 0 RN/L = 2.53 OR ADI ENT INTERVAL = -3. DO/ 5.00 


MACH ' 

BETA 

CN 

CAF 

CLM 

CLBM 

CY 

CYN 

CBL 

CADCRB 

CABTNK 

CA8SRM 

1.600 

-4.170 

—.03800 

.15400 

.01410 

-.00500 

.16250 

-.05020 

,03690 

.00240 

,00330 

.00200 

1.600 

-2.160 

-.08300 

.15330 

.00750 

-.00250 

.08310 

-.02590 

.02040 

.00210 

.00250 

.00170 

1.600 

-1.150 

-.08300 

.15290 

.00350 

-.00160 

,03940 

-.01260 

,01110 

.00200 

.00250 

.00170 

1 .600 

-.150 

-.07300 

.15270 

.00320 

-.00070 

-.00140 

.00040 

.00030 

.00210 

.00190 

.00160 

1.600 

.660 

-.08300 

.15350 

.00620 

-.00010 

-.04180 

.01300 

-.00940 

.00170 

.00270 

.00160 

1 .600 

1.670 * 

-.06400 

.15360 

,00730 

.00070 

-.03340 

.02670 

-.01950 

.00160 

.00270 

.00160 

1.600 

3.090 

-.09000 

.15370 

.01200 

,00200 

-.16130 

.05020 

-.03630 

.00210 

.00300 

.00170 

1.600 

3.900 

-.09300 

.15350 

.01150 

.00360 

-.24770 

.07790 

-.03650 

,00220 

.00460 

.00200 


GRADIENT 

-.00024 

-.00001 

-.00019 

, 00DB5 

-.04040 

*01258 

-.00967 

-.00005 

-.00001 

-.00004 



RUN 

NO. 46/ 0 

RN/L = 

2.09 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

BETA 

CN 

CAF 

CLM 

CV6M 

CY 

CYN 

CBL 

CABCR8 

CABTNK 

CAB SR M 

1.933 

-4.120 

-.03100 

.15000 

.01250 

-.00310 

.15520 

-.05440 

,03400 

-.00130 

-.00310 

.00010 

1.933 

-2.110 

-.03000 

.14640 

.00980 

-.00170 

.07630 

-.02680 

.01800 

-.00120 

-.00460 

-.00020 

1.983 

-1.110 

-.07900 

,14630 

.00880 

-.00130 

.03710 

-.01270 

.00950 

-.00140 

-.00470 

-.00030 

1,963 

-.100 

-.08000 

.14700 

,00860 

-.00050 

-.00240 

.00220 

.00040 

-.00150 

-.00500 

-.00040 

1.985 

.900 

-.08000 

.14810 

.00780 

.00020 

-.04620 

.01800 

-.00850 

—.00200 

-.00550 

-.00050 

1.965 

1.900 

-.08200 

.14340 

.00380 

.00120 

-.08580 

.03180 

-.01730 

-.00200 

-.00500 

-.00040 

1.963 

3.920 

-.06200 

.14940 | 

j .00940 

.00260 

-.16490 

.05940 

-.03420 

-.00200 

-.00450 

-.00040 

1.965 

5.930 

-.08700 

.15140 1 

.01290 

.00360 

7.23960 

.08220 

-.04610 

-.00050 

-.00220 

.00010 


GRADIENT 

-.00021 

-.013006 

-.00036 

.00071 

-.04001 

.01429 

-.00057 

-.00012 

-.00017 

—.00006 




DATE 23 OCT 75 


TABULATED SOURCE DATA* ARC 97-616 
AMES 97-616 1A2 01 TO SI PC/PT NOM 


REFERENCE DATA 


SREF 

e 

3155.0000 

SO. FT. 

XMRP = 

86.4167 FT. 

LREF 

= 

50.8000 

FT. 

YMRP = 

,DDOO FT. 

BREF 

e 

73.5000 

FT. 

2 MRP s 

4.0000 FT. 

SCALE 

St 

.0190 








RUN NO. 

12/ Q RN/L 


MACH 
1*600 
1.600 
1.600 
1 .600 
1.600 
1.600 
1.600 
1.600 
1.600 
1.600 


MACH 

1 .905 

1.965 

1.903 

1.983 

1.903 

1.985 

1.903 

1.985 

1.983 

1.983 


BETA = 
AILRON = 
PLUMES - 


s 2.54 GRADIENT INTERVAL = -3.00/ 5.00 


ALPHA 
-3.980 
-1 .970 
-.970 
.020 
1.050 
2.040 
3.980 
6.030 
8.010 
10.040 
GRADIENT 


ALPHA 

-3,630 

-1.620 

-.650 

.340 

1.370 
2.350 

4.370 
6.320 

8.370 
10.350 

GRADIENT 


CN 

-.29300 

-.20200 

-.16000 

-.10900 

-.06600 

-.02400 

.06000 

.15100 

.24400 

.33600 

.04446 


CAF 

.18250 

.17680 

.17370 

.17120 

.16780 

.16510 

.16020 

.15580 

.15240 

.14950 

-.00283 


C_M 

.□9900 

.08130 

,07490 

.06250 

.05240 

,04210 

.01840 

-.00850 

-.03340 

-.05510 

-.01010 


CLBM 

-.01350 

-.00640 

-.00590 

-,00400 

-.00100 

.00170 

.00720 

.01200 

.01700 

.02070 

.00258 


CY 

-.00240 

-.00150 

.00160 

-.00010 

.00180 

-.00160 

-.00300 

-.00600 

-.01030 

-.01160 

-.00003 


CYN 

.00090 

.00130 

.00040 

.00050 

.00020 

.00110 

,00200 

.00220 

.00240 

.00280 

.00009 


CBL 
.00030 
.00100 
.00160 
.00130 
.00050 
,00090 
-.00040 
-.00060 
- .00080 
-.00160 
-.00010 


RUN NO. 42/ 0 RN/L = 2.26 GRADIENT INTERVAL = -5.00/ 5.00 


CN 

-.26100 
-.17300 
-.13300 
- .09300 
-.05100 

-♦anoo 

.07100 
.2,4800 
.23000 
♦ 31900 
.04132 


CAF 

.17420 

.16790 

.16480 

.16160 

.15930 

.15750 

.15480 

.15160 

.14890 

.14600 

-.0D247 


CLM 

.□7490 

.05870 

.05150 

.04260 

.03390 

.02700 

.01470 

.00570 

-.00220 

-.01450 

-.00767 


CVSM 

-.00380 

-.00590 

-.00420 

-.00210 

.00040 

.00290 

.00770 

.01030 

.01380 

.01630 

.00210 


CY 

-.00580 

-.00410 

-.00450 

-.00310 

-.00370 

-.00360 

-.00410 

-.00640 

-.00690 

-.00760 

.00020 


CYN 
.00200 
' .00190 
.00180 
.00150 
.00160 
.00150 
.00230 
,00270 
.00260 
.00270 
.00001 


CBL 

.00010 

.00030 

.00040 

.00040 

.00010 

,00020 

.00010 

-.00030 

-.00050 

-.00100 

-.00001 


PAGE 

(DBJ005) C 23 OCT 

PARAMETRIC DATA 

.000 ELEVON s 

.000 RUDDER = 

3.000 


CABCRB 

.01210 

.01250 

.01270 

.01250 

.01270 

,01220 

.01210 

. 01200 - 

.01230 

.□1150 

-.00001 


CABCRB 

.00690 

.00730 

.00750 

.00760 

,00760 

.00730 

.00690 

.00670 

.00660 

.00720 

.00000 


CABTNK 

,04250 

.04260 

.04260 

.04200 

.04140 

.04030 

.03870 

.03860 

.03830 

.03780 

-.00050 


CABTNK 

.03450 

.03260 

♦03220 

.03150 

.03090 

.02980 

.02770 

.02750 

.02790 

.02780 

-.00081 


5 

73 > 


.000 

.000 


CABSRM 

.01100 

.01090 

.01080 

.01060 

.01050 

.01020 

.□loan 

.00990 

.00980 

.00960 

-.00014 


CABSRM 
.00880 
.00830 
.□□820 
.00810 
.00790 
. 00760 
.00710 
.00700 
♦00710 
.00710 
-.00020 



DATE 83 OCT 73 


TABULATED SOURCE DATA* ARC 97-616 


PACE 


6 



' 

- 

AMES 

97-616 IA2 01 TO 31 

PC/PT NCH 


■ - - 

- <D8J006> -< 13 OCT 

73 ) 


REFERENCE DATA 







PARAMETRIC DATA 


sref'"»' 

3133*0000 SO. 

FT* XMRP 

* 66.4167 FT. 

- - O', 



, ALPHA “ 

.000 

ELEVON a 

.000 

LREF * 

50.8?00 FT. 

YMRP 

r .0000 FT* 




- AILRCW = 

.000 

RUDDER = 

• 000 

BRET « 

73.3000 FT* 

ZWP 

a 4;0000 FT. 

; ' • r 'i 


i • • ' • 

PLUMES » 

3.000 



SCALE = 

*0190 













RUN NO. 10/ 0 

RN/L = 

2.33 GRADIENT INTERVAL = -5. 

,00/ 3.00 




MACH 

BETA 

CN 

CAP 

CLM 

even 

CY 

CYN 

CBL 

CABCRB . 

CABTNK 

CABSRH 

i.eoa 

-4.130 , 

-•12100 

-*171-10 - 

.06410 

-.00830 

*16320 

-•04970 

.03930 

.01210 

.04150 

.01000 

t.ooo 

-2.160 

-.11900 

.17190 

.06380 

-.00620 

.09260 

-.02560 

*02130 

.01240 

.□4190 

.01070 

1.600 

-1.150 

-.11900 

.17180 

.06350 

-.00510 

•03960 

-•01210 

.01170 

.01220 

.04190 

.01060 

£ .600 

-.150 

-.11600 

-17130 

.06390 

-.00420 

,00060 

.00050 

•00100 

.01200 

.04170 

.01050 

l.eoo 

.060 

-.11 TOO 

.17230 

.06440 

-.00230 

-*03870 

.01190 

-.00950 

*01210 

.04120 

.01050 

1.600 

1.070 

-.11000 

.17220 

.06560 

-.00200 

-.06070 

.02490 

-.01930 

.01250- 

,04140 

.01060 

1.600 

3.690 

-.12100 

.17150 

.06520 

.00020 

-.16170 

.05020 

-.03000 

.01310 

.04190 

,01080 

1.600 

5.900 

■ -.12200 

.17030 

.06100 

.00230 

-.24740 

.07780 

-.05780 

*01320 

.04150 

.01060 


GRADIENT 

.00009 

.00006 

.00008 

.00106 

-.04045 

.01245 

-.00977 

.00010 

-.00000 

-.00001 


. 

RUN NO. 41/ 0 

RN/L = 

2.25 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

BETA 

CN 

CAF 

CLM 

CWBM 

CY 

CYN 

CBL 

CABCRB 

CABTNX, 

CABSRM 

1.903 

-4.120 

-.10200 

.16310 

.04430 

-.00570 

.15960 

-.05600 

.03440 

.00740 

.03130 

.00790 

1.065 

-2.110 

-.10200 

.16320 

.04550 

-.00380 

.07840 

-.02690 

.01790 

.00730 

.03070 

*00790 

1.065 

-1*110 

-.10200 

.16230 

.04560 

-.00330 

.03670 

-.01320 

.00940 

.00740 

.03160 

.008 10 

1.063 

-*ioo 

-.10100 

.16190 

.04520 

-.00240 

-.00060 

.00060 

.00090 

.00770 

.03190 

.00810 

1.965 

.900 

-.10200 

.16160 

.04610 

-.00150 

-.04160 

.01430 

-.00760 

.00790 

.03210 

,00820 

1 .903 

1.910 

-.10200 

.16230 

.04600 

-.00040 

—.08460 

.02990 

—.01730 

.00810 

.03200 

.00820 

1.963 

3.920 

-.10400 

*16270 

.04700 

.00130 

-.16470 

.05820 

-.03430 

.00860 

.03180 

.00810 

1.933 

5.940 

-•10600 

.16330 

*04760 

.00300 

-.24350 

•08500 

-.04920 

.00670 

.03070 

.00780 


GRADIENT 

-.00019 

-.00010 

.00029 

.00087 

—.04036 

.01416 

-.00858 

.00016 

.00012 

.00004 



DATE 23 OCT T3 


TABULATED SOURCE 

DATA t ARC 

97-616 




PAGE 

7 

- 


. .. . ... . ... 

AMES 

97-616 IA2 01 TO SI 

$RM A/A"12 »ORB NOW 


(RBJD07) ( 23 JAH 

73 ) 


REFERENCE' DATA 



-■ 




PARAMETRIC DATA 


GREF = 

3133.0000 SQ. 

FT. XMRP 

a 86.4167 FT. 




BETA a 

.000 

ELEVON = 

,000 

LREF = 

50.8000 FT. 

YMRP 

- .0000 FT, 




AXLRCN s 

.000 

RUDDER = 

*000 

BREF a 

73.3000 FT. 

rwRp 

a 4.0000 FT, 




PLUMES = 

5.000 



SCALE a 

.0190 













RUN NO. 8/ 0 

RN/L = 

2.33 GRADIENT INTERVAL = -3.00/ 3.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CVBM 

CY 

CYN 

CBL 

CADCR0 

CABTNK 

CABSRM 

1.600 

-4.060 

— . 24200 

.17170 

,02990. 

-.00380 

.00280 

-.00130 

.00030 

.00500 

.02090 

.00540 

l.€O0 

-2,030 

-.16700 

.16590 

.03740 

-.00710 

-.00060 

.00100 

.00080 

.00490 

.01970 

.00520 

1.600 

-1.020 

-.12700 

.16440 

.03910 

-.00530 

00070 

.00070 

.00120 

.00580 

.02260 

.00580 

1.600 

-.030 

-.08800 

.16070 

.03210 

-.00290 

.00170 ' 

.00000 

.00100 

.00550 

.02020 

.00530 

1.600 

.990 

-.04700 

.15800 

.02280 

-.00050 

.00220 

-.00030 

.00080 

.00550 

.01930 

.00510 

1 .GOO 

1.950 

-.00600 

.15830 

.01620 

.00180 

-.00100 

.00030 

.00020 

,00650 

.01940 

.00500 

1.600 

3.920 

.07900 

.15330 

-.00550 

.U0710 

-.00050 

^00160 

.00010 

.00580 

.01680 

.00440 

1.600 

3.970 

,16400 

.14900 

-.02840 

.01240 

-.00420 

.00200 

-.00050 

.00620 

.01600 

.00410 

1.600 

7,970 

.25900 

.14480 

-.05360 

,01750 

-.00800 

,00230 

-,00070 

.00660 

.01410 

.00360 

1 .600 

9,980 

.33100 

.14220 

-.07550 

.02090 

-.00980 

.00260 

-.00140 

.00590 

.01230 

.00310 


OR ADI ENT 

,04024 

-.00227 

-.00473 

.00205 

-.00028 

.00022 

-.00006 

.00013 

-.00048 

-.00012 



RUN NO, 37/ 0 

RN/L = 

2,08 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CUBM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1.983 

-3.700 

-.24100 

.16260 

.03420 . 

-.00300 

-.00410 

.00060 

.00290 

.00050 

.01020 

.00280 

1.985 

-1.680 

-.16200 

.15770 

.03390 

-.00550 

-.00340 * 

.00140 

.00020 

-.00010 

.01010 

.00260 

1.983 

-.630 

-.12200 

,15480 

,02600 

-.00390 

-.00440 

.00170 

.00020 

-.00040 

.00950 

.00250 

1.983 

.330 

-.08400 

.15250 

.02140 

-.00180 

-.00350 

.00170 

.00050 

-.00060 

.00840 

.00230 

1.983 

1.340 

-.04400 

.15070 

.01570 

.00040 

-.00380 

.00190 

.00030 

-.00090 

.00780 

.00200 

1.983 

2.390 

—.00400 

.15090 

.01360 

.00310 

-.00380 

.00180 

.00020 

-.00010 

.00800 

.00200 

1.983 

4.370 

.07600 

.14820 

.00250 

,00760 

-.00440 

,00250 

-.00020 

-.00020 

.00610 

.00170 

1.985 

6.350 

.13600 

.14570 

-.00810 

.01100 

-.00700 

.00310 

-.00040 

-.00010 

.0D27D 

.00090 

1,983 

8.370 

.23800 

.14350 

-.01480 

.01370 

-.00770 

.00340 

-.00060 

.00050 

.00120 

.00050 

1.985 

10.360 

.32600 

• .13910 

-.02900 

.01640 

-.00780 

,00300 

-.00070 

.00090 

-.00060 

.00000 


GRADIENT 

.03921 

-.00178 

-.00424 

.00198 

-.00003 

.00020 

-.00029 

-.00008 

-.00053 

-.00014 



OATS *5 OCT T3 


TABULATED SOURCE DATA, ARC 

97-616 




PAGE 

0 



• - 



AMES 97-616 IA2*01 TO SI 

SRM A/Asl2,CK9 NOM 


(RBJ008) ( 23 JAN 

73 ) ; 


REFERENCE OAT A 







PARAMETRIC OAT A 


SREF a 

5135.0000 SQ.FT- XMRP 

« ee.4167 ft. 




ALPHA = 

.000 

ELEVCN = 

.000 

L REF = 

30.8000 FT. 

YMRP 

* .0000 FT. 




ATLRON » 

.000 

RUDDER = 

.ODD 

BRET = 

75*5000 FT. 

ZMRP 

= 4.0000 FT. 




PLUMES - 

5.000 



SCA L£ a 

.0190 













RUN 1 

NO. 9/ 0 

RN/L = 

2.55 GRADIENT INTERVAL = “5.00/ 5.00 




MACH 

BETA 

CN • 

CAF 

CLM 

CVBM 

CY 

CYN 

CBL 

CABORB 

CABIN* 

CAB5RM 

1.600 

-4.170 

-.09600 

.16120 

.03670 

-.00770 

.16390 

-.04860 

.03900 

.00500 

.02110 

.00560 

1.600 

-2.170 

-.09700 

.16160 

.03310 

-.00540 

.08210 

-.02470 

.01980 

.00450 

.01890 

.00510 

1.600 

-1.150 

-.09700 

.16070 

.03220 

-.00450 

.04130 

-.01260 

.01110 

.00460 

.□1910 

.00510 

1.600 

-.150 

-.09600 

.16070 

.03070 

-.00340 

.00170 

-.00030 

.00090 

.00430 

.01820 

.00490 

1*600 

.870 

-.09400 

.16030 

.03030 

-.00240 

-.03920 

.01140 

-.00090 

.00420 

.01780 

.00480 

1.600 

1.680 

-.10200 

.16140 

.03440 

-.00140 

-.08210 

.02460 

-.01780 

.00470 

.01890 

.00510 

1.600 

3.090 

-.10000 

.16030 

.03300 

.00060 

-.16030 

.04300 

-.03700 

.00450 

.01750 

.00480 

1.600 

5.690 

-.10200 

.15900 

.03030 

.00250 

-.24590 

.07520 

-.05600 

.00470 

.01820 

.00490 


GRADIENT 

-.00035 

-.00010 

— -.00033 

.00102 

-.04024 

.01202 

-.00942 

-.00005 

-.00037 

-.00000 



RUN 1 

NO. 36/ 0 

RN/L s 

2.05 GRADIENT INTERVAL -5.00/ 5.00 




MACH 

BETA 

CN 

CAF 

CLM 

CVfiM 

CY 

CYN 

CBL 

CABCRB 

CABIN* 

CABSRK 

1.063 

—4*130 

-.03700 

.15320 

.01950 

-.00460 

.15480 

-.05190 

.03250 

-.00000 

.00700 

.00170 

* 1.985 

-2.120 

-.08900 

.13310 

.02100 

-.00340 

.07610 

-.02470 

.01660 

-.00110 

.00760 

.00190 

1.985 

-1.110 

-.08900 

.15280 

.02130 

-.00280 

.03870 

-.01220 

.00850 

— , 00080 

.00800 

.00220 

1.985 

-.100 

-.08800 

.15310 

.02220 

-.00220 

-.00150 

.00110 

.00060 

-.00060 

.008 GO 

.00230 

1.983 

.900 

-.09000 

.15280 

.02240 

-.00120' 

-*04200 

.01400 

-.00770 

-.00060 

.00820 

.00230 

1.965 

1.9DO 

—.09000 

.15350 

*02310 

-.00050 

-*08170. 

.02770 

-.01620 

-.00060 

.00810 

.00230 

1*995 

3.920 

-.09300 

.15420 

.02520 

.00120 

-.16100 

.05510 , 

-.03250 

.00020 

.00960 

.00250 

1.963 

5.930 

-.09500 

.15550 — - 

.02660 

.00300 

-.23900 

.09000 

-.04680 

.00070 

.00980 

.00250 


GRADIENT 

— .00064 

.□□□11 

.00067 

.00072 

-.03920 

.01323 

-.00809 

.00012 

.00027 

.OOOIO 



CATE 23 OCT 73 


TABULATED SOURCE 

DATA, ARC 

97-616 




PAGE 

9 




' AMES 9T-616 1A2 01 TO SI PC/PT=1,3 NOMINAL 


(RBJCI09) < 23 JAN 

73 ) 


REFERENCE DATA 






PARAMETRIC 

DATA 


S REF » 

3153.0000 SQ. 

FT. XMRP 

= 86.4167 FT. 




BETA = 

.000 

ELEVON = 

.000 

LREF s 

30.8000 FT. 

TMRP 

= .0000 FT.. 




AILRON = 

.000 

RUDDER = 

• 000 

BRET = 

73.3000 FT. 

ZMRP 

= 4.0000 FT. 




PLUMES = 

3.000 



SCALE - 

.0190 












RUN 1 

NO. 14/ 0 RN/L = 

1.98 GRADIENT INTERVAL = -3. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAP CLH 

CVJ0M 

CY 

CYN 

CEL 

CABCRB 

CA9TNK ■ 

CABSRM 

1 .600 

-4.060 

-.21900 

.15680 -.02130 

.00000 

-.00520 

.00190 

,00070 

-.00120 

-.00330 

.00000 

1.600 

-2.110 

-.15500 

.15200 -,00290 

-.00250 

-.00560 

.00360 

.00040 

-.00220 

-.00700 

-.00110 

1.600 

-1.060 

-.11800 

.14870 -.00030 

-.00140 

-.00120 

.00240 

.00030 

-.00200 

-.00780 

-.00130 

1.600 

-.080 

-.07800 

.14570 -.00210 

-.00010 

-.00410 

.00310 

.00010 

-,00270 

-,01030 

-.00180 

1 .600 

.890 

-.04400 

.14340 -.00450 

.00180 

-.00310 

.00270 

.00020 

-.00270 

-.01060 

-.00180 

1.600 

1.930 

• r 

-.00500 

.13990 -.00850 

.00310 

-.00500 

.00310 

.00010 

-.00330 

-.01140 

-.00210 

1 .600 

3.900 

.07200 

.13660 -.01980 

,00770 

-.00630 

.00350 

-.00010 

-.00310 

-.01020 

-.00190 

1.600 

5.900 

.13900 

.13160 -.02190 

.00920 

-.00970 

.00510 

.00010 

-.00370; 

-.01190 

-.00220 

1.600 

7.930 

.20200 

.12850 -.00860 

,00980 

-.01250 

.00510 

-.00070 

-.00370 

-.01290 

-.00210 

1.600 

9.960 

.26800 

♦12550 .00570 

.01000 

-.01270 

.00440 

-.00090 

-.00560 

-.01250 

-.00200 


GRADIENT 

.03673 

-.00264 -.00023 

.00108 

-.00012 

.00014 

-.00009 

-.00025 

-,00094 

-.00024 



RUN 

ND„ 30/ 0 RN/L = 

1.65 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF CLM 

CLEM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1 .963 

-3.730 

-.21200 

.15030 -.01970 

- -.00060 

-.00890 

.00390 

.00060 

-.00730 

-,01240 

-.00270 

1.963 

-1 . 740 

-.13800 

.14480 -.01540 

-.00010 

—.00830 

,00510 

-.00060 

-.00820 

-.01550 

-.00350 

1 .985 

-.710 

-.10400 

.14130 -.01180 

.00040 

-.00950 

.00560 

-.00110 

-.00820 

-.01750 

-.00380 

1 ,963 

.300 

-.06600 

.13920 -.01230 

.00080 

-.00810 

.00470 

.00030 

-.00790 

-.01740 

-.00370 

1 .983 

1.310 

-.03200 

.13720 -.01200 

.00210 

-,00740 

.00470 

.00020 

-.00790 

-.01750 

-.00370 

1 .383 

2.290 

.00300 

.13660 -.01180 

. .00320 

-.00870 

.00530 

.00060 

-.00830 

-.01930 

-.00410 

1.985 

4.320 

.07700 

.13230 -.01090 

.00680 

-.01060 

.00630 

-.00070 

-.00880 

-.02010 

-.00430 

1.983 

6,320 

.13400 

.12920 .00440 

.00810 

-.01140 

,00670 

-.00200 

-.00980 

-.02130 

-.00480 

1.965 

©.330 

.19100 

.12750 .02850 

.00760 

-.01060 

.00440 

-.00240 

-.01060 

-.02160 

-.00460 

1.983 

10.360 

.27200 

.12440 .02630 

.00900 

-.01010 

.00440 

-.00240 

-.01060 

-.02150 

-.00470 


GRADIENT 

.03571 

-.00219 .00100 

.00090 

-.00013 

.00021 

-.00004 

-.00014 

-.00091 

-.00018 



DATE 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 

AMES 97-616 IA2 01 TO SI PC/PT=1.3 NOMINAL 


(RBJOlO) < 25 JAN 


REFERENCE DATA 


SRtF - 

3135.0000 SQ.FT. 

XMRP 

LREF - 

30.8000 FT. 

YMRP 

BREF' = 

73.5000 FT. 

ZMRP 

SCALE = 

.0190 



RUN NO. 




PARAMETRIC 

DATA 

4167 FT. 

ALPHA = 

.000 

ELEVON = 

AILRCN ^ 

plumes = 

.000 

5.000 

RUDDER = 

0000 FT. 

0000 FT. 

0 RN/L = 

1.99 GRADIENT INTERVAL = -5.00/ 5.00 




MACH 

BETA 

CN 

1.600 

-4.170 

-.09800 

1.600 __ 

-3.170 

-.09000 

1.600 

-2.160 

-.09400 

1.600 

-1.150 

-.08800 

1.600 

-.140 

-.09400 

1.600 

.870 

-.09400 

1 .600 

1.870 

-.09200 

1.600 

3.880 

-.09709 

1 .600 

3 . 890 

-.09900 


GRADIENT 

-.00016 


CAF 

CLM 

CU0M 

.14650 

.00660 

-.00360 

^14660 ^ 

.00410 

-.00280 

.14680 

.00190 

-.00190 

,14650 

.00130 

-.00110 

.14730 

.00070 

-.00060 

.14710 

.00190 

.00030 

.14830 

.00350 

.00110 

.14780 

.00730 

.00210 

.14670 

.00350 

.00330 

.00021 

.00009 

.00072 


CY 

CYN 

CBL 

.13590 

-.04110 

.03550 

.11720 

-.03010 

.02690 

.07840 

-.01950 

.01840 

.03620 

-.00820 

.00990 

-.00230 

.00230 

.00050 

-.04170 

.01250 

-.00770 

-.07830 

.02270 

-.01640 

-.15710 

.04440 

-.03250 

-.23720 

.05740 

-.04950 

-.03891 

.01057 

—.00850 


CABORB 

-.00270 

-.00260 

-.00240 

-.00210 

-.00160 

-.00160 

-.00150 

-.00200 

-.00210 

.00014 


CA8TNK 

-.00600 

-.00950 

-.00640 

-.00600 

-.00630 

-.00660 

-.00710 

-.00760 

-.00660 

.00016 


MACH 

BETA 

1.983 

-4.110 

1.985 

-2.110 

1.985 

-1.110 

1.985 

-.HO 

1.985 

.900 

1.983 

1.910 

1.985 

3.910 

1.985 

5.920 


gradient 


RUN NO. 59/ O 


RN/L => 1.65 GRADIENT INTERVAL = "5.00/ 5.00 


CN 

-.07200 

-.07400 

-.07200 

-.07200 

-.07500 

-.07600 

-.06600 

-.06900 

.00040 


CAT 

.14310 

.13950 

.13950 

.13910 

.13950 

.13940 

.14260 

.14390 

-.00005 


CLM 

-.01360 

-.00820 

-.01130 

-.01180 

-.01080 

-.00830 

-.02750 

-.02490 

-.00131 


CV.EM 

.00290 

-.00030 

.00020 

.00070 

.00130 

.00180 

.00240 

.00350 

.00008 


cv 

.12940 

.06500 

.02740 

-.00780 

-.04270 

-.08010 

-.13500 

-.20710 

-.03366 


. CYN 
-.03400 
-.01640 
-.00540 
.00490 
.01390 
.02400 
.03750 
.05720 
.00916 


CEL 

.02410 

.01400 

.00740 

.00040 

-.00680 

-.01410 

-.01940 

-.03120 

-.00580 


CABORB 

-.00790 

-.00830 

-.00830 

-.DD830 

-.00800 

-.00810 

-,00670 

—.00630 

.00013 


CABTNK. 

-.01500 

-.01680 

-.01830 

-.01830 

-.01660 

-.01650 

-.01570 

-.01470 

-.00001 


73 ) 


.000 

,000 


CABSRM 

-.00060 

-.00140 

-.00130 

-.00140 

-.00130 

-.00120 

-.00130 

-.00130 

-.00120 

-.00002 


CABSRM 
-.00350 
-.00390 
-.00400 
-.00390 
-.00390 
-.00400 
-.00350 
- . 00330 
-.00000 



PAGE It 


DATE 25 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 

AMES 97-616 I AS Ol TO SI PC/PT=NOM ,SRM A/A=8 (RBJ011) ( 23 JAW 73 ) 


REFERENCE DATA PARAMETRIC DATA 


SREF a 

3153.0000 SQ. 

FT. XMRP 

a 66.4167 FT. 




BETA = ‘ 

.000 

ELEVEN = 

10.090 

LREF s* 

30,8000 FT. 

YMRP 

= .0000 FT. 




AILRCN - 

,090 

RUDDER = 

10.000 

BREF * 

T3.5G0D FT. 

ZMRP 

a 4.0000 FT. 




PLUMES = 

5.000 



SCALE = 

.0190 













RUN 

NO. 16/ 0 

RN/L = 

2.60 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

ALPHA * 

CN 

CAF 

CLM 

CLBM 

CY 

CYN 

CBL 

CABORB 

CABTNK 

CABSRM 

1.600 

-4,040 

-.20000 

♦16310 

- .01520 

-.00430 

.00840 

-.01050 

.00590 

.00020 

.00270 

.00130 

1*600 

-2.110 

-.14200 

.15940 

.00080 

-.00420 

.01260 

-.01010 

.00580 

.00140 

.00160 

.00070 

1 . 600 

-1.080 

-.10100 

♦15600 

-.00280 

-.00190 

.01070 

-.01010 

.00609 

.00130 

.00009 

.00940 

1.600 

-.070 

-.05900 

.15320 

-,□0730 

-.00010 

.01110 

-.01020 

♦00630 

.00130 

-.00120 

.00030 

1 .600 

.940 

-.01700 

.15030 

-.01490 

.00220 

.01360 

-.01060 

.00480 

.00160 

-.00170 

.00020 

1.6 00 

1.920 

.02100 

.14800 

-.02110 

.00460 

.01070 

-.00920 

.00480 

.00170 

-.00150 

,00020 

1 .600 

3.920 

.10500 

.14460 

-.03870 

.00970 

.00800 

-.00760 

.00400 

,00250 

-.00130 

.00030 

1.600 

5.940 

.18900 

.14180 

-.06170 

.01450 

.00210 

-.00500 

.00340 

.00190 

-.00330 

-.00030 

* 1 .600 

7.920 

.25600 

.14230 

—.05520 

.01510 

-.00140 

-.00530 

.00320 

.00140 

-.00550 

-.00090 

1 .600 

9.930 

.32700 

.13900 

-.04500 

.01560 

.00090 

-.00530 

♦00190 

.00950 

-.00560 

-.00080 


gradient 

.03890 

-.00262 

-.00359 

,00186 

-.00005 

.00031 

-.09026 

.00024 

-.00057 

-.00012 



RUN 

NO. 48/ 0 j 

RN/L = 

2.08 GRADIENT INTERVAL - -5. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CVjGM 

CY 

' CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1 .083 

-3.730 

-.20700 

.15310 

.00170 

-.00310 

-.00030 

-.00320 

.00270 

-.00610 

-.01030 

-.00240 

1.985 

-1.710 

-.13700 

.14660 

.00140 

-.00220 

.00160 

. -.00270 

.00220 

-.00610 

-.01910 

-.00220 

1 .985 

-.730 

-.10400 

.14420 

.00190 

-.00140 

.00040 

-.00240 

.09240 

-.00630 

-.01100 

-.00240 

1 .983 

.300 

-.06500 

.14120 

-.00250 

-.00010 

.00160 

-.00260 

.00250 

-.00630 

-.01120 

-.00250 

1.985 

1.290 

-.03000 

.13960 

-.00590 

.00170 

.00120 

-.00210 

.00230 

-.00669 

-.01220 

• -.00260 

1 .985 

2.260 

.00900 

.13740 

-.01050 

.00380 

.00090 

-.00170 

.00150 

-.00670 

-.01370 

-.00390 

1.985 

4.290 

.08600 

.13580 

-.01700 

.00780 

.00140 

-.00100 

.00090 

-.00680 

-.01470 

-.00330 

1.985 

6.270 

.15700 

.13450 

-.01700 

.01050 

-.00190 

.00060 

— .91X150 

-.00730 

-.01660 

-.00380 

1.983 

8.320 

.22600 

.13310 

-.00750 

.01100 

-.00310 

.00010 

.00000 

-.90720 

-.01680 

-.00370 

1.983 

10.310 

.30800 

.13330 

-.01090 

.01250 

-.00199 

-.00150 

.00059 

-.00640 

-.01690 

-.00370 


GRADIENT 

.03658 

-.00219 

-.00253 

♦00140 

.00015 

♦00019 

-.00021 

-.00010 

-.00062 

-.00013 



RUN 

NO. 58/ 0 

■ RN/L = 

1.72 GRADIENT INTERVAL = -5. 

.00/ 5,00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CW5M 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

2.171 

-3.470 

-.20400 

.14940 

.00610 

-.00230 

-.00200 

.00069 

.00930 

-.00850 

-.01380 

-.09350 

2.171 

-1.490 

-.12500 

. 14230 

.00180 

-.00100 

-.09279 

.00210 

-.00050 

-.00900 

-.01620 

-.00380 

2.171 

-.470 

-.00400^ 

.13920 

-.00050 

.00000 

-,00350 

.00269 

-.00050 

-.09910 

-.01660 

-.00390 

2.171 

.530 

-.04600 

.13520 

-.00490 

.00130 

-.00409 

.00370 

-.00110 

- .00920 

-.01640 

-.00390 

2.171 

1.340 

-.01000 

.13280 

-.00960 

.00269 

-.00329 

.00379 

-.00149 

-.00930 

-.01740 

-.00429 

2.171 

2.540 

.02800 

.13140 

-.01590 

.00390 

. -.00290 

.00269 

-.00190 

-.00960 

-.01830 

-.00450 

2.171 

4.320 

. 09700 

.12810 

- ,02080 

.00690 

-.00360 

.00340 

-.00190 

-.01020 

-.02969 

-.00510 

2, 171 

6.540 

.13500 

.12500 

■ - . 00860 

.00830 

.00190 

.00089 

-.00150 

-.01070 

- , 02920 

-.00590 

2. 1 71 

8.540 

.21700 

.12300 

.00170 

.00970 

-.00660 

.90359 

-.00289 

-.01070 

-.02139 

-.00500 

2.1 71 

10.560 

.30100 

.12370 

,00040 

.01119 

-.00700 

.09330- 

-.00290 

-.91090 

-.02210 

-.00510 


GRADIENT 

,03769 

-.00270 

-.00362 

.00117 

-.00015 

• 09932 

-.09925 

- , 009 1 9 

-.00077 

-.00019 



DATE 23 OCT 73 


SREF = 

3155.0000 

SGL 

LREF = 

50.8000 

FT, 

GREF =r 

73 . 5000 

FT, 

SCALE = 

.0190 



MACH 

BETA 

1.600 

-4.180 

i.eoo 

-2.160 

1.600 

-1.150 

1 .600 

-.140 

1.600 

.870 

1.600 

1.870 

1 .600 

3.890 

1.600 

5.900 


GRADIENT 


MACH 

BETA 

1 .985 

-4.110 

1.985 

-2,110 

1.985 

-1.110 

1.985 

-.no 

1.995 

.900 

1 .985 

1.910 

1.985 

3.920 

1.965 

5.930 


GRADIENT 


MACH 

BETA 

2.171 

-4*140 

2.171 

-2.140 

2.171 

-1.140 

2.171 

-.130 

2.171 

.870 

2.171 

1.860 

2.171 

3.880 

2.171 

5.900 


gradient 


data, arc 97 -eie 


page iz 


d TO SI PC/PT=!**,SRM A/A=8 < RBJ012J ' 83 JAN 75 ’ 

PARAMETRIC DATA 

ALPHA - .000 ELEVON = 10,DD0 

AILRON = .ODD RUDDER = 10. ODD 

PLUMES = 5.000 



CABSRM 

.00130 

.00090 

.00070 

*00040 

.00040 

.00040 

.ocioeo 

*00090 

-.00008 


CADSRM 
-.00230 
-.00250 
-.00250 
-.00230 
-.00220 
-.00220 
-.00170 
- .00130 
.00008 


CADSRM 
-.00330 
-.00400 
-.00410 
-.00410 
-.00400 
- .00390 
-.00360 
-.00330 
-.00002 



PACE 13 


OAT E 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 

AMES 97-616 IA2 Ol TO SI PC/PT=NOM ,SRH A/A-8 


(RBJ013) < 23 JAN 


REFERENCE DATA 


SREF - 

3153.0000 SQ. 

.FT . XMRP 

= 86.4167 FT. 

LREF = 

30.8000 FT 

. YMRP 

= .0000 FT. 

DREF = 

73.5000 FT 

, ZMRP 

= 4.0000 FT. 

SCALE = 

.0190 





RUN NO. 21/ 0 RN/L = 

MACH 

ALPHA 

CN 

CAF CLM 

1 .600 

n4.070 

-.20900 

.16650 -.OHIO 

1.600 

-2.030 

- .14000 

.15930 .00560 

1.600 

-1 .000 

-.09900 

.15650 .00100 

1.600 

.010 

-.06000 

.15340 -.00360 

1.600 

.970 

-.02300 

.15130 -.01000 

1.600 

2.020 

.01900 

.14910 -.01690 

1.600 

4.000 

.10300 

.14670 -.03610 

* 1.600 

6.000 

.18900 

.14730 -.05740 

1 . 600 

8.010 

.25800 

.14470 05430 

. 1.600 

10 . 040 

.33000 

.13980 -L 04440 


gradient 

.03976 

-.00248 4 . 00366 


PARAMETRIC DATA 


BETA = 
AILRCN = 
PLUMES = 


.ODD ELEVON a 

*000 RUDDER = 

2.000 


2.33 GRADIENT INTERVAL = -5.DD/ 5.00 


CVfiM 

CY 

-.00430 

.01420 

-.00400 

.01060 

-.00190 

.01290 

.00000 

.01210 

.00200 

,01280 

.00410 

.00940 

.00940 

.01060 

.01370 

.00570 

.01430 

.00380 

,01470 

.00230 

.00177 

-.00040 


CYN 

CBL 

-.01420 

.00730 

-.01220 

.00810 

-.01290 

.00740 

-.01250 

.00710 

-.01280 

.00660 

-.01120 

.00580 

-.01040 

.00620 

-.00930 

.00540 

-.00930 

.00520 

-.00880 

.00380 

.00041 

-.00023 


CABORB CABTNK 

,00200 .00340 

.00190 .00230 

,00170 .00160 

.00150 ,00000 

.00160 -.00030 

.00160 .00000 

.00190 .00050 

.00290 -.00180 

.00330 -.00270 

.00160 -.00490 

-.00003 -.00043 


MACH 

ALPHA 

1 .985 

-3.640 

1.985 

-1.650 

1 .965 

-.630 

1 -985 

.360 

1.985 

1 .350 

1.983 

2.350 

1.985 

4.340 

1.985 

6.350 

1.985 

8.370 

1.985 

10.370 

GRADIENT 


RUN NO. 57/ 0 jRN/L - 


CN 

CAF 

CLM 

-.21500 

.15950 

.00640 

-.14400 

.15320 

,□1500 

-.10700 

♦14930 

.01150 

-.07000 

.14730 

.00740 

-.03200 

.14550 

.00420 

.00700 

.14350 

.00010 

,08300 

,14180 

-.00810 

.15800 

.14370 

-.00970 

.23300 

.14290 

-.00810 

.31900 

.14090 

-.01790 

.03745 

-.00224 

. -.00227 


2.07 GRADIENT INTERVAL = -5.' 


CWBM 

CY 

CYN 

-.00330 

.00710 

-.01020 

-.00320- 

.00740 

-.00930 

-.00200 

.00740 

-.00920 

-.00020 

.00740 

-.00900 

.00170 

.00720 

■ -.00850 

.00380 

.00720 

-.00840 

.00780 

.00620 

-.00770 

.01000 

,00430 

-.00710 

.01220 

.00210 

-.00650 

.01390 

.00050 

-.00610 

.00148 

-.00010 

.00030 


5.00 


CBL 

CABORB 

CABIN* 

.00580 

-.00120 

-.00320 

.00560 

-.00180 

-.00380 

.00580 

-.00180 

- . 00 4 80 

.00550 

-.00210 

-.00540 

,00540 

-.00230 

-.00590 

.00500 

-.00240 

-.00790 

.00450 

-.00250 

-.00790 

.00410 

-.00190 

- .00880 

.00370 

-.00060 

-.01050 

,00380 

-.00030 

-.01040 

-.00016 

-.00016 

-.00067 


73 ? 


10.000 

10.000 


CAB SR M 
.00150 
.00100 
.00060 
,00070 
.00080 
.00090 
.00100 
. 00040 
, 00000 
-.00050 
-.00005 


CABSRM 
-.00070 . 
-.00060 
-.00070 
-.00070 
- .00070 
-.00120 
-.00100 
-.00150 
-.00170 
-.00180 
-.00006 



DATE 23 OCT 73 


TABULATED SOURCE 0ATA t ARC 97-616 


PAGE 14 


AMES 97-616 IA2 Ol TO Si PC/PT=NOM ,SRM A/A=8 


IRBJ014) < 23 JAN 73 ) 


REFERENCE DATA 


SREF 

s 

3133.0000 

SQ.FT. 

XMRP ^ 

66.4167 

FT 

LREF 

= 

30.6000 

FT. 

YMRP = 

.0000 

FT 

BREF 

= . 

73.5000 

FT. 

2 MRP = 

4.0000 

FT 

SCALE 

- 

.0190 






RUN NO* 20/ Cl RN/L = 


PARAMETRIC DATA 


ALPHA =•■ 

.000 

ELEVOM = 

AILRON s 

.000 

RUDDER = 

PLUMES = 

2.000 


GRADIENT INTERVAL = -3.00/ 5.00 




10.000 

10.000 


MACH 

BETA 

CN 

1.600 

-4.160 

-.07000 

1.600 

-2.170 

-.07100 

1.600 

-1.150 

-.06600 

1 .GOO 

-.140 

- .06500 

1 .600 

.660 

-.06600 

1.600 

1.670 

-.07200 

1.600 

3.870 

- . ^7000 

1 .600 

5.890 

-.07000 


GRADIENT 

-.00009 


CAF 

CLM 

CL0M 

.13410 

-.00400 

. -.00280 

.15350 

-.00240 

-.00160 

.15310 

-.00260 

-.00110 

.15350 

-.00370 

-.00040 

.15370 

-.00360 

.00040 

.15460 

-.00320 

.00110 

.15460 

-.00440 

.00310 

.15440 

-.01080 

,00480 

.00012 

-.00010 

.00072 


CY 

CYN 

COL 

.18090 

-.06440 

.04410 

,09460 

-.03770 

.02610 

.05530 

-.02560 

.01630 

.01290 

-.01180 

.00780 

—.02850 

.00080 

-.00230 

-.06770 

.01350 

-.01230 

-.14840 

.03690 

-.03070 

-.23400 

.06350 

-.04970 

-.04068 

• .01265 

-.00935 


CAECRO 

CABTNK 

CADSRM 

.00170 

-.00040 

.00100 

.00210 

-.00030 

.00070 

.00220 

.00000 

.00070 

.00200 

-.00040 

.00030 

.00190 

.00020 

. 00040 

,00180 

-.00060 

.00020 

.00190 

.00000 

.00050 

.00140 

.00180 

.00080 

-.00000 

.00002 

-.00008 


RUN NO* 54/ 0 


MACH 

BETA 

CN 

CAF 

1 .983 

-4.120 

-.08100 

.14980 

1.965 

-2.110 

-.07900 

.14790 

1.985 

-1.110 

-.07800 

.14820 

1.995 

-.100 

-.07600 

.14800 

1 .985 

.900 

-.07800 

.14850 

1.985 

1.910 

-.07900 

.14930 

1.985 

3.920 

-.08100 

.15000 

1.985 

5.930 

-.07700 

.15180 


GRADIENT 

-.00000 

.00009 


RN/L = 2.09 GRADIENT INTERVAL - '3. 


CLM 

CVJBM 

CY 

CYN 

.00960 

-.00250 

.16810 

-.06630 

.00320 

-.00160 

♦08930 

-.03380 

,00820 

- , 00090 

.05030 

-.02470 

.00740 

-.00010 

.00850 

-.00960 

.00740 

.00020 

—.03390 

.00590 

.00750 

.00090 

-.07500 

.02070 

.00840 

.00250 

-.15220 

.04750 

.00210 

.00420 

-.22570 

.06970 

-.00017 

.00062 

-.04016 

. .01433 


00/ 5.00 


CEL 

CABORB 

CABTNK 

CABSRM 

.03910 

-.00170 

-.00390 

-.00030 

.02280 

-.00130 

-.00440 

-.00050 

.01430 

-.00150 

-.00510 

-.00050 

.00590 

-.00160 

-.00510 

- . 00070 

-.00310 

-.00150 

-.00510 

-.00080 

-.01210 

-.00180 

-.00470 

-.00080 

-.02860 

-.00210 

-.00350 

-.00050 

-.04120 

-.00090 

-.00080 

.00000 

-.00848 

-.00006 

.00002 

-.00004 















DATE 25 OCT 73 


TABULATED SOURCE 

DATA, ARC 

97-616 




PAGE 

15 




AMES 

97-616 1A2 01 TO SI 

PC/PT NCN 



(D9J015) < 23 OCT 

73 ) 


REFERENCE DATA 







PARAMETRIC 

DATA 


SR£F — 

3155.0000 sa. 

,FT. XMRP 

= 66.4167 FT. 




BETA s 

♦000 

EL E VON = 

10.000 

LREF = 

50.6000 FT* 

YMRP 

a .0000 FT. 




AILRON a 

.000 

RUDDER a 

10.000 

BREF = 

73.5000 FT* 

, ZMRP— 

a 4 t 0000 FT. 




PLUMES = 

3.000 



SCALE V" 

. .0190 













RUN NO 

22/ 0 

RN/L a 

2.57 GRADIENT INTERVAL = -5. 

00 / 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CL0M 

CY 

CYN 

CBL 

CABORB 

CABTNK 

CABSRM 

1.600 

-4.010 

-.22600 

.16530 

.02270 

-.00740 

.01060 

-.01270 

.00700 

,01270 

.03940 

.01030 

1.600 

- 2.010 

-.13900 

.17990 

.00530 

-.00260 

.01420 

-.01290 

.00700 

.01280 

.03810 

,00990 

1 .600 

, -1.030 

-.09600 

.17670 

-.00200 

-.00010 

.01390 

-.01240 

.00770 

.01260 

.03730 

.00960 

1.600 

.060 

-.05200 

.17420 

-.01050 

* 00220 

.01260 

-.01230 

.0068-0 

.01280 

-.03670 

.00930 

1 .600 

* .980 

-.01200 

.17190 

-.□1990 

.00460 

• .01330 

-.01250 

.00690 

.01290 

.03580 

.00910 

1.600 

2.030 

.03400 

.16980 

- . 03080 

.00720 

.01300 

-.01210 

.00570 

.01300 

.03440 

.DD880 

1.600 

4.000 

.11500 

.16570 

-.05150 

.01250 

.00920' 

-.01010 

.00520 

.01320 

.03350 

.00850 

1.600 

6.030 

.20700 

.16260 

—.07800 

.01760 

.00670 

-.00890 

,00430 

.01360 

.03370 

.00840 

1 .600 

8.050 

. 30000 

.15990 

-.10170 

.02240 

.00240 

-.00940 

.00380 

.01350 

.03250 

.00810 

1.600 

10.040 

.38600 

.15660 

-.11770 

.02560 

.00260 

-.00870 

.00320 

.01300 

.03160 

.00790 


GRADIENT 

.04277 

-.00245 

-.00918 

.00247 

-.00020 

.00028 

-.00025 

.00006 

-.00077 

-.00024 

, 


RUN NO 

. 56/ ,0 

RN/L = 

2.08 GRADIENT INTERVAL = -5. 

00/ 5.00 




' MACH 

ALPHA 

CN 

CAF 

CLM 

CVBM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1.965 

-3.630 

-.23100 

.17650 

.03000 

-.00490 

.00460 

-.00760 

.00430 

.00760 

.03310 

.00850 

1 .033 

-1 .640 

-.14200 

.17070 

.01220 

-.00190 

.00690 

-.00780 

.00440 

.00740 

.03090 

.00790 

1 .965 

-.610 

-.10000 

.16810 

.00380 

-.00020 

.00600 

-.00770 

.00440 

,00750 

.02990 

.00760 

1 .985 

.360 

-.05900 

.16550 

-.00510 

.00210 

.00660 

-.00780 

.00450 

.00750 

.02920 

.00740 

1.985 

1.350 

-.01900 

.16390 

—.01280 

.00420 

.00680 

-.00770 

.00400 

.00750 

.02330 

.00710 

1.983 

2.330 

. 02200 

,16240 

-.01940 

.00680 

.00630 

-.00740 

.00410 

.00730 

.02700 

.00670 

1.9S5 

4.360 

.10400 

.15960 

-.03070 

.01170 

.00520 

-.00640 

.00360 

.00680 

,02430 

.00620 

1.985 

6.350 

.18200 

.15760 

-.03960 

’ .01490 

.00220 

- .00540 

.00290 

.00670 

.02360 

.00600 

1.985 

8.370 

.26300 

.15530 

-.04680 

♦01780 

.00130 

-.00530 

.00280 

.00690 

.02380 

.00600 

1.965 

' 10.330 

.34900 

.15180 

-.05750 

.02010 

.00020 

-.00520 

.00250 

.00740 

.02380 

.00580 


gradient 

.04178 

-.00209 

-.□□771 

.00211 

.00003 

.00013 

-.00009 

-.00008 

-.00107 

-.00029 



PAGE 16 


CATC 25 CCt 73 


TABULATES SOURCE DATA, ARC 97-616 
AMES 97-616 IA2 Ol TO SI PC/PT NOM 


REFERENCE DATA 






j 

86.4167' FT. 

ALPHA * 

SREF 

= 

3135.0000 

SQ.FT*. 

XMRP - 

AILRCN " 

LREF 

- 

50.8000 

FT. 

YMRP = 

.0000 FT. 

PLUMES - 

BRET 

= 

73.5000 

FT. 

2 MRP = 

4.0000 FT. 

scale 

“ 

.0190 


RUN NO. 

28/ 0 RN/L = 

2.35 GRADIENT INTERVAL = -3.00/ 3.00 


MACH 

BETA 

1.600 

-4.160 

1.600 

-2.160 

1.600 

-1*150 

1 . 600 

-.140 

1 .600 

.870 

1.600 

1.890 

1,600 

3.890 

1.600 

3.910 

GRADIENT 


CN 

-.06400 

-*06600 

—.06200 

-.06200 

-.06300 

-.06500 

-.06700 

-.06600 

-.00026 


CAP 

.17550 

.17510 

.17530 

.17520 

.17540 

.17520 

.17600 

.17480 

.00005 


CUM 

-.00690 

-.□0680 

-.00740 

-.00740 

-.00620 

-.00590 

-.00540 

-.00850 

.00021 


CVBM 

-.00220 

-.00020 

.00080 

.00190 

.00280 

.00370 

.00610 

.00810 

.00102 


CY 

♦17760 

.09470 

.05350 

.01240 

-.02770 

-.06950 

-.15270 

-.23890 

-.04092 


CYN 

-.06460 

-.03790 

-.02560 

-.01260 

.00050 

.01300 

.03990 

.06750 

.01291 


CBL 

.04660 

.02640 

.01650 

.00760 

-.00370 

-.01380 

-.03340 

-.05300 

-.00994 


RUN NO* 55/ □ 


RN/L = 2*08 GRADIENT INTERVAL = ' -5.00/ 5.00- 


MACH 

BETA 

CN 

1.985 

-4.120 

-.06600 

1.985 

-2.110 

-.06800 

1 .965 

-1.110 

-.06700 

I,, 905 

-.100 

-.06600 

1.983 

.900 

-.06900 

1 .985 

1.910 

-.06900 

1 .983 

3.920 

-*07000 

1.985 

5*930 

-.07400 


GR AC I ENT 

-.00 047 


CAF 

CLM 

CW3M 

.16750 

-.00580 

-.00170 

.16620 

1*00450 

.00020 

.16610 

j-. 00420 

,00080 

.16570 

-.00370 

.00160 

.16590 

r .00210 

.00270 

♦16580 

r. 00190 

.00370 

.16710 

'-.00070 

.00560. 

.16740 

' *00030 

.00740 

-.00006 

.00066 

.00090 


CY 

CYN 

CBL 

.17120 

-.06650 

.03930 

,09020 

-.03700 

.02240 

,04940 

-.02280 

.01340 

.00850 

-.00810 

.00430 

-.03350 

.00690 

-.00490 

-.07640 

*02300 

-.01480 

-.15490 

.05050 

• -.03140 

-.23490 

,07690 

-.04650 

-.04076 

.01463 

-.00890 


<C3J016) < 23 <*T 

PARAMETRIC DATA 

.000 ELEVON = 

.000 RUDDER = 


3.000 


CABCRB 

.01310 

*01280 

.01300 

.01300 

.01270 

.01280 

.01340 

.01410 

.00002 


CA3CRS 

.00700 

.00710 

,00750 

.00760 

.00750 

.00760 

.00800 

.00830 

.00012 


CABTNK 

.03760 

.03720 

.03710 

*03720 

.03670 

.03700 

.03700 

.03740 

-.00008 


CAD T NR 
.02890 
.02880 
.02890 
.02910 
.02920 
.02920 
.02920 
.02920 
.00006 


73 > 


10. ODD 
ID. 000 


CABSRM 

,00980 

.00950 

.00950 

.00950 

.00950 

.00970 

.00960 

*00970 

-.00001 


CABSRM 

.00700 

.00720 

.00740 

.00740 

,00740 

.00750 

.00740 

.00720 

.00005 



DATE 25 OCT 73 


REFERENCE DATA 


TABULATED SOURCE DATA, ARC ST-616 

AMES 97-616 XA2 01 TO Si SRM A/A=12,0RB NOM 


PAGE 17 
CRBJ017) C 23 JAN 73 > 

PARAMETRIC DATA 


SREF = 

3155.0000 SQ. 

FT . XMRP 

= 66.4167 FT. 




BETA = 

.000 

eleven - 

10.000 

LREF = 

50.6000 FT. 

YMRP 

= .0000 FT. 




AILRON s 

.000 

RUDDER “ 

10.000 

BREF a 

73.5000 FT. 

2MRP 

= 4.0000 FT. 




PLUMES = 

5.000 



SCALE = 

.0190 













RUN NO. 18/ 0 

RN/L = 

2.36 OR ADI ENT INTERVAL = -3. 

,00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CW3M 

CY 

CYN 

CBL 

cabcrb 

CA3TNK 

CA8SRM 

1 .600 

-4.030 

-.21300 

.17600 

.00080. 

-.00670 

.OHIO 

-.01260 

.00570 

.00510 

.01900 

.00510 

1 . 600 

-2.040 

-.12900 

.16940 

-.OHIO 

-.00300 

.01230 

-.01160 

.00650 

.00500 

.01720 

.00470 

1.600 

-1.020 

-.08900 

.16750 

-.01710 

-.00070 

.01480 

-.01220 

.00660 

.00490 

.01580 

.00440 

1 . 600 

,000 

-.05100 

.16310 

-.01880 

.00120 

.01350 ' 

-.01170 

.00570 

.00500 

.01520 

.00430 

1.600 

.980 

-.01000 

,16020 

-.02170 

•00290 

.01190 

-.01130 

.00580 

.00520 

.01490 

.00420 

1.000 

1.990 

.03100 

.16150 

-.02790 

.00530 

*01310 

-.01120 

.00560 . 

.00650 

.01570 

.00430 

i . eoo 

3.920 

.12200 

.15950 

-.05910 

.01170 

.00940 

-.00940 

.00550 

.00700 

-.01500 

• .00410 

1.600 

5.990 

.21100 

. 1 5670 

-.08680 

.01700 

.00500 

-.00730 

.00400 

.00720 

.01450 

,00370 

1 . 600 

8. ODD 

.29300 

.15160 

-.09410 

.01960 

.00150 

-.00760 

.00400 

.00730 

.01040 

.00280 

1 .600 

9.970 

.35800 

.14670 

-.08010 

.01860 

*00010 

-.00670 

.00310 

,00600 

.00990 

.00270 


GRADIENT 

.04153 

-.00213 

-.00662 

.00224 

-.00019 ■ 

.00034 

-.00003 

.00026 

-.00048 

-.00012 



RUN NO, 51/ 0 

RN/L - 

2.05 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CVSM 

CY 

CYIM 

CBL 

C A OCRS 

CASTNK 

CABSRM 

1 .965 

-3,710 

-.22GOO 

.16380 

.01580 

-.00570 

.00280 

-.00570 

.00330 

-.00060 

.00770 

.00200 

1 .9S5 

-1.730 

-1 14200 

.15740 

.00630 

-.00320 

.00300 • 

- ,00480 

.00310 

-.00090 

.00770 

, 00200 

1 .965 

-.720 

-.10800 

.15340 

.00240 

-.00180 

.00260 

-.00450 

.00340 

-.00110 

.00670 

.00180 

1 .963 

.290 

-.06600 

. 15120 

-.00300 

,00010 

.00500 

-.00500 

.00350 

-.00110 

.00560 

,00160 

1 .955 

1 .340 

-.02600 

.14900 

-.00740 

.00210 

.00330 

-.00380 

.00270 

-.00130 

.00460 

.00140 

1 .965 

2.340 

.00900 

.14970 

-.00490 

.00430 

.00370 

-.00430 

.00250 

- .00070 

.00320 

.00120 

1 .965 

4.350 

.09100 

.14750 

-.01710 

.00880 

.00160 

-.00280 

.00180 

-.00100 

.00200 

* 00090 

1.965 

6.310 

.16800 

.14630 

-.02810 

.01190 

.00020 

-.00260 

.00180 

-.00080 

-.00080 

.00020 


GRADIENT 

.03892 

-.00200 

-.00386 

.00181 

-.00006 

.00031 

-.00019 

-.00003 

-.00080 

-.00015 



PAGE 13 


DATC 21 OCT 73 


SREF = 
LREF = 
BPXF = 
SCALE = 


REFERENCE DATA 


3133.0000 SQ.FT. 
30.3000. FT. 
73.3000 FT. 
.0190 


MACH 
1.600 
1*306" 
1 *600 
1^600 
1 .GOO 
1.600 
1.600 
1.600 


MACH 

1.963 

1.965 

1.983 

1.983 

1 .965 

1.983 

1.985 

1 .985 


BETA 
-4.160 
-2.170 
-1 .160 
-.140 
.860 
1.870 
3.880 
• 5.910 

GRADIENT 


BETA 
-4,110 
- 2.120 
- 1.120 
-.110 
.900 
1.910 
3,900 
5.930 
GR AC I ENT 


XMRF = 
YMRP - 
ZMRP = 


TABULATED SOURCE DATA, ARC 97-616 

AMES 97-616 IAZ Ol TO SI SRM A/A5l2,CRB NOM 


86.4167 FT. 
.0000 FT. 
4.0000 FT. 


(R0J018) ( 23 .'AN 73 ) 


ALPHA = 
AILRON = 
FLUMES = 


RUN NO. 19/ 0 RN/L = 2.54 GRADIENT INTERVAL = -3.00/ 3.00 


CN 

-.03600 

-.05600 

-.05900 

-.05400 

-.05700 

-.05800 

-.05700 

-.05500 

-.00014 


CAF 

—, 1652 a- 

.15470 

.16460 

.16450 

.15470 

.16410 

.16540 

.16540 

-.00001 


CUM 

-.02340 

-.02030 

-.01800 

-.01940 

-.01770 

-.01710 

-.02030 

-.02670 

.00045 


CVJBM 

-.00170 

-.00020 

.00010 

.00090 

.00150 

.00220 

.00480 

.00700 

.00076 


CY 

.17550 

.09360 

.05370 

.01250 

-.02940 

-.06910 

-.14000 

-.23440 

-.04029 


CYN 

-.06200 

-.03640 

-.02420 

-.01170 

.00110 

,01310 

.03720 

.06360 

.01233 


RUN NO. 50/0 RN/L = 2.08 GRADIENT INTERVAL - -5.00/ 5.00 


PARAMETRIC DATA 

,000 ELEVON = 

.000 RUDDER « 

5.000 


CBL 
.04200 
.02480 
.01570 
.00720 
-.00250 
-.01220 
-.03160 
-.04960 
- .00922 


CABCRB 

.00510 

.00530 

.00510 

.00510 

.00500 

.00480 

.00480 

.00510 

-.00005 


CABTNK 
.01650 
.01610 
.01570 
.01 560 
.01540 
.01470 
.01490 
.01600 
-.00022 


CN 

-.06900 

-.07100 

-.07100 

-.06900 

-.07300 

-.07300 

-.07300 

-.07200 

-.00052 


CAF 
.15340 
.15150 
,15320 
.15260 
.15170 
• .15260 
,15440 
.15620 
.00011 


la.ooo 

10.000 


CABSRM 

.00460 

.00450 

.00440 

.00440 

.00440 

.00430 

.00440 

.00460 

-.00003 


CLM 

CVBM 

CY 

CYN 

CBL 

CABORB 

CABTNK 

CABSRM 

— .ODSlO 

-.00250 

.16670* 

-.06260 

.03760 

-.00110 ' 

.00570 

.00150 

-.00360 

-.00160 

.08700 

-.03340 

.02040 

-.00130 

.00550 

,00150 

-.00390 

-.00080 

.04680 

-.02010 

.01260 

-.00100 

.00630 

.00180 

- .00280 

-.00010 

.00700 

-.00560; 

.00350 

-.00080 

.00680 

.00190 

- .00040 

.00060 

-.03360 

.00830 

-.00460 

-.00120 

.00470 

.00160 

-.00100 

.00170 

-.07560 

.02300 

-.01400 

-.00090 

.00600 

,00180 

-.00320 

.00410 

-.15200 

.04880 

-.03010 

-.00050 

.00690 

.00170 

-.00520 

.00640 

-.22670 

.07110 

-.04400 

-.00030 

.00740 

.00180 

.00048 

.00082 

-.03990 

.01393 

-.00847 

.00007 

.00010 

,00003 



PACE 19 


DATE 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 


SREF = 
LREF = 
BREF = 
SCALE * 


MACH 
1.600 
1.600 
1.600 
1 .6DO 
1 .600 
1.600 
1 .600 
1 .600 
1.600 
1.600 


MACH 

1.985 

1.965 

1.965 

1.965 

1.965 

1.9S5 

1.965 

1.965 

1.965 

1.905 


AMES 97-616 I AS 01 TO SI FC/PT=1 .3 NOMINAL 


(RBJ019) ( 23 JAN 73 > 


REFERENCE DATA 


PARAMETRIC DATA 


L 55.0000 SQ 

.FT. XMRP 

e 66.4167 FT. 




BETA = 

,000 

ELEVON = 

50.6000 FT 

TMRP 

- .0000 FT. 




AILRON = 

.000 

RUDDER - 

73.5000 FT 

. 2 MRP 

= 4.0000 FT. 




PLUMES = 

5.000 


.0190 











RUN 1 

NO, 26/ 0 

RN/L = 

1.99 GRADIENT INTERVAL = -SJ 

DO/ 5,00 



ALPHA 

CN 

CAF 

CLM 

CLBM 

cy 

CYN 

CBL 

CA6CR9 

CABTNK 

-4.080 

-.21600 

.15750 

-.01050 

-.00410 

.00390 

-.00720 

.00500 

-.00320 

-.00610 

-2.050 

-.14500 

,15230 

.00250 

-.00400 

.00650 

-.□□560 

.00350 

-.00310 

-.00760 

-1 .090 

-.10800 

.14780 

-.00110 

-.00190 

.00550 

-.00510 

,00440 

-.00300 

-.00650 

-.110 

-.07000 

.14560 

-.00520 

.00030 

.00450 

-.00560 

.00420 

-.00330 

-.00990 

.930 

-.02700 

,14340 

-.01100 

.00240 

.00580 

-.00580 

,00400 

-.00330 

-.01080 

1 .940 

.01400 

.14040 

-.01740 

.00440 

.00580 

-.00550 

*00300 

-.00310 

-.01100 

3.960 

.09400 

.13740 

-.03720 

.00960 

.00340 

-.00410 

.00300 

-.00330 

-.01140 

3.900 

.17200 

.13530 

-.05150 

.01250 

-.00460 

-.00090 

.00160 

-.00330 

-.01210 

7.960 

,23600 

.13230, 

-.04130 

.01280 

-.00420 

-.00150 

.00170 

-.00390 

-.01230 

9.990 

.30500 

.12990 j 

-.02600 

.01340 

-.00310 

-.00270 

.00110 

-.00480 

-.01360 

GRADIENT 

.03886 

— ,00257 | 

j 

-.00372 

.00180 

-.00007 

.00028 

-.00022 

-.00002 

-.00072 


RLN 

NO. 52/j 0 

RN/L = 

1.64 GRADIENT INTERVAL = -5. 

00/ 5.00 



ALPHA 

CN 

CAF 

CLM 

CV£*M 

CY 

CYN 

CBL 

CAEJCRB 

CABTNK 

-3.760 

-.22600 

.15030 

.□□280 

-.00300 

-.00180 

-.00120 

.00200 

-.00850 

-.01420 

-1 .730 

-.14400 

.14170 

.00040 

-.00150 

-.00220 

*00100 

.00070 

-.00960 

-.01710 

-.690 

-.10700 

.13870 

.00080 

-.00070 

-.00190 

.00070 

. 00040 

-*00960 

-.01790 

.260 

-.07300 

.13730 

—.00140 

-,00020 

-.00190 

,00040 

.00140 

-.00940 

-.01820 

1 . 300 

-.03400 

.13570 

-.00620 

.00170 

-.00210 

.00060 

.00110 

-.00960 

-.01880 

2.340 

.00500 

.13460 

-.01190 

.00380 

-.00230 

*00110 

.00050 

-.00980 

-.02030 

4.310 

.08200 

.13230 

-.01740 

.00800 

-.00310 

.00150 

-.00080 

-.01010 

-.02150 

G, 350 

.14600 

.13010 

-.00960 

.00950 

-.00430 

.00200 

-.00080 

-.01090 

-.02260 

6 . 320 

.21000 

.12910 

.00380 

.01040 

-.00060 

-.00190 

-.00060 

-.01110 

-.02370 

10.350 

.29300 

.12680 

-.00140 

.01200 

-.00280 

-.00140 

- .00050 

-.01070 

-.02300 

GRADIENT 

.03780 

-.00211 

-.00265 

.00134 

-.00013 

,00026 

-.00026 

-.00016 

- . 00086 


10.000 

10.000 


CABSRM 
-.00090 
-.00120 
-.00130 
-.00160 
-.00200 
- . 00240 
-.00240 
-. 002^0 
-.00260 
-.00260 
-.00022 


CABSRM 
-.00340 
-.00400 
-.00410 
-.00410 
-.00420 
- . 00470 


-.00550 

-.00500 

-.00020 



DATE 23 OCT 73 


TABULATEO SOURCE DATA, ARC 97-616 


PACE 29 


AMES 97-616 IA2 Oi TO SI PC/PT=i,3 NOMINAL 


(R8J020) t 23 JAN T3 > 


REFERENCE DAT.A 


PARAMETRIC DATA 


SREF 

- 

3153.0000 

SO. FT. 

XMRP * 

06.4167 FT 

LREF 

s 

50.6000 

FT. 

YMRP = 

.0000 FT 

BREF 

a 

73 . 5000 

FT. 

ZMRP * 

4. 0000 FT 

scale 

= 

.0190 





■ALPHA = 
AILRON a 
PLUMES. = 


,.000 ■ ELEVON -= 

.000 RUDDER 
5.000 


RUN NO. 


27/ 0 RN/L = 2.03 GRADIENT INTERVAL = -3.00/ 5.00 


10.000 

10.000 


MACH 

BETA 

1 .600 

-4 . 1 50 

1 .600 

-2.160 

1.600 

-1.150 

1.600 

-.140 

1.600 

♦ 660 

1.600 

1 .870 

1 .600 

3.680 

1.600 

3. 900 
GRADIENT 


CN 

-.07300 
-.07600 
-.07600 
-.07500 
-.07600 
-.07500 
-.07300 
-.or*; oo 
.0001 0 


CAP 

CLM 

CVJBM 

.14750 

-.00640 

-.00260 

.14590 

-.00320 

-.00150 

.14600 

-.00330 

-.00110 

.14590 

-.00380 

-.00030 

.14630 

-.00360 

.00070 

.14730 

-.00460 

.00130 

.14710 

-.00780 

.00260 

.14700 

-.01250 

.00490 

.00004 

-.00021 

.00069 


CY 

CYN 

COL 

.16460 

-.05230 

.03940 

,08240 

-.02740 

.02140 

.04640 . 

-.01800 

.01310 

.00680 

-.00630 

.00380 

-.03140 ■ 

.00440 

-.00480 

-.07160 

.01620 

-.01350 

-.14810 

,03830 

-.03160 

-.22800 

.05920 

-.04730 

-.03879 

.01119 

-.00881 


CABORB 

CABTNX 

CABSRM 

-.00300 

. -.00980 

-.00180 

-.00330 

-.00910 

-.00180 

-.00320 

-.00810 

-.00150 

-.00320 

-♦00920 

-.00140 

-.00350 

-.00820 

-.00150 

-.00350 

-.00860 

-.00160 

-.00270 

-.00900 

-.00140 

-.00250 

-.00720 

-.00120 

.00001 

.00010 

.00005’ 


RUN NO. 53/ O' RN/L = 1*63 GRADIENT INTERVAL = -3.00/ 3.00 


MACH 

BETA 

CN 

1.993 

-4.130 

-.07300 

1 *965 

-2.110 

-.07600 

1.985 

-1.110 

-.07900 

1.983 

-.110 

-.08100 

1 • 983 

.900 

- .08200 

1..985 

1.910 

-.08100 

1.935 

3.910 

-.07700 

1.983 

5.920 

-.07800 


GRADIENT 

-.00069 


CAF 

CLM 

OBM 

.14080 

-.01070 

.00260 

.13720 

-.00700 

.00010 

.13770 

-.00320 

-.00030 

,13760 

-.00050 

-.00030 

.13930 

.00060 

.00010 

.13910 

-.00020 

,00100 

.14260 

-.01350 

,00210 

.14420 

-.01260 

.00350 

.00030 

.00015 

,00000 


CY 

CYN 

CBL 

.14000 

-.04280 

.02880 

.07470 

-.02390 

.01610 

.03760 

-.01270 

.00940 

.00040 

-.00030 

.00130 

-.03810 

.01140 

-.00640 

-.07400 

.02160 

-.01400 

-.12830 

.□3300 

-.02060 

-.19650 

.04720 

-.02970 

-.03427 

,00991 

-.00648 


CABCRB 

CABTNK 

CABSRM 

-.00380 

-.01710 

-.00400 

-.00940 

-.01770 

-.00440 

-.00950 

-.01870 

■ -.00430 

-.00920 

-.01800 

-.00400 

-.00910 

-.01670 

-.00400 

-.00850 

-.01570 

-.00390 

-.00750 

-.01560 

-.00370 

-.00690 

-.01480 

-.00360 

.00018 

.00028 

.00006 



DATS 23 OCT 73 TABULATED SOURCE DATA > ARC 97-616 PAGE 21 

* AMES 07-616 1 A2 01 TO SI PC/PT=NCW SRM A/A=6 (RBJ921 ) ( 23 JAN 73 ) 

REFERENCE’ DATA ' PARAMETRIC DATA 


SREF = 

3135.0000 SQ. 

FT. XHRP 

= 86 

.4167 FT. 




BETA - 

.000 

ELEVON s 

-ID. 090 

LREF sa 

30.8000 FT. 

YMRP 

= ■ 

.0000 FT. 




A1LRCN = 

.000 

RUDDER = 

10.000 

BREF ~ 

73.3000 FT. 

• 2 MRP 

= 4 

.0000 FT. 




PLUMES = 

5.000 



SCALE = 

.0190 



— — - — - 











RUN NO. 29/ 

0 RN/L * 

2.61 GRADIENT INTERVAL = -3. 

.00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CLEM 

CY 

CYN 

CEL 

CAB0R9 

CABTNK 

CAQSRM 

1.6UO 

-4.100 

-.23800 

.16590 

.04090 

-.00700 

.00930 

-.01090 

.00640 

-.00110 

.00450 

.00150 

1,600 

-2.120 

-.17300 

.16030 

.04820 

-.00700 

.01130 

-.00990 

.00540 

-.00140 

,90150 

♦09960 

1-600 

-1.090 

-.13200 

.15460 

.04260 

-.00500 

.01050 , 

-.01000 

.00520 

-.00090 

.00130 

io9099 

1 .600 

-.100 

-.06700 

-15260 

.03820 

-.00310 

' .00950 

-.00980 

.00540 

-.00060 

♦00130 

.09129 

1 .600 

. 920 

-.04900 

.14950 

.02930 

-.00000 

.00850 

-.00920 

,00540 

-.00090 

.00040 

.09 IDO 

1 .600 ' 

1.890 

-.01100 

.14710 

.02290, 

.00130 

-OHIO 

-.00950 

.00410 

-.00030 

.00070 

.00120 

1 , 600 

3.600 

.06800 

.14420 

.01210 

.00570 

.00970 

-.00840 

.00410 

♦00090 

.00100 

.00140 

1,600 

5.920 

.14900 

.14310 

-.00340 

.00990 

.00430 

-.00710 

.00380 

.00150 

-.00030 

.00009 

1.000 

7.680 

.22500 

- 14020 

-.00420 

.01070 

.00240 

-.00600 

.00430 

.00000 

-.00200 

.00030 

1.600 

9.900 

.29400 

.13770 

. 00380 

.01250 

.00250 

-.00790 

.00020 

- , 00090 

-.00220 

.00030 


GRADIENT 

.03883 

-.00282 

-.00427 

.00171 

— .00002 

.00028 

-.00028 

.00024 

-.00032 

.00902 



RUN NO. 64/ 

0 RN/L ss 

2.11 GRADIENT INTERVAL = -5. 

00/ 5.00 


$ 


MACH 

ALPHA 

CN 

CAF 

CLM 

CU6M 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

1.905 

-3.770 

-.23300 

.15330 

.01840 

-.00250 

-.00070 

- .00300 

.00270 

-.00660 

-.00680 

-.00150 

1.965 

-1.700 

-.16000 

.14770 

.02580 

-.00400 

-.00060 

-.00250 

. .00290 

-.00630 

-.00900 

-.00200 

1.905 

-.740 

-.12500 

.14580 

.02450 

-.00290 

♦00070 

-.00250 

.00190 

-.00620 

-.09990 

-♦00210 

1.985 

.260 

-.08900 

.14260 

.02280 

—.00190 

.00100 

-.00300 

.00270 

-.00600 

-.01030 

-.00200 

1 .905 

1.260 

-.04900 

.14010 

.01640 

.00020 

-.00020 

-.00220 

.00230 

-.00580 

-.00980 

-.00180 

1.985 

2.260 

-.01000 

.13850 

.01190 

.00250 

.00040 

-.00200 

.00230 

-.00590 

-.01050 

- .00200 

1.985 

4.230 

.06300 

.13680 

.01200 

.00540 

-.00150 

-.00130 

.00220 

- . 00620 

-.01120 

-.00210 

1-985 

6.240 

.13700 

.13420 

.00920 

.00770 

-.00380 

-.00020 

.00180 

-.00630 

-.01280 

- . 00260 

1 .985 

8.250 

.21400 

.13220 

.00550 

.01040 

-.00380 

-.00030 

♦00150 

-.00570 

-.01360 

-.00280 

1.905 

10.230 

. 30000 

.13200 

-.00270 

.01260 ‘ 

-.00430 

-.00030 

•00190 

-.00540 

-.01440 

- . 00299 


GRADIENT 

.03721 

—.00215 

-.00146 

♦00113 

-.00005 

.00019 

-.00007 

.00007 

-.00049 

-.00005 



TABULATED SOURCE DATA, ARC 97-616 
* 

AMES 97-616 I A2 Ot TO SI PC/PT=NOM SRM A/A=8 


83,4167 FT, 
.GOOD FT, 
4 . Cl ODD FT. 


BETA 

AILRCN 

PLUMES 


61/ 0 RN/L = 2-09 GRADIENT INTERVAL = -3.00/ 5.00 


CATE 23 OCT 73 



REFERENCE DATA 

GREF a 

3155.0000 SQ. 

FT. XMRP 

LREF ^ 

50.8000 FT- 

YMRP 

GREF = 

73.5000 FT. 

2MRP 

SCALE = 

.0190 




RUN 1 

MACH 

ALPHA 

CN 

1.984 

-3.700 

-.20400 

1 .094 

-1.720 

-.13800 

1 .984 

-.720 

-.10500 

1*984 

.290 

-.07200 

1.984 

1.260 * 

-.03700 

1.984 

2.250 

.00100 

1.984 

4.280 

.07600 

1.984 

6.290 

.14900 

1.984 

8.290 

.22100 

1.984 

10.280 

.30500 


GRADIENT 

.03504 


CAP 

CLM 

CWBM 

.15720 

.01030 

-*00340 

.15030 

.01450 

' —.00390 

.14760 

*01070 

-.00310 

.14370 

.00850 

-.00190 

.14250 

.00370 

.00020 

.13990 

*00060 

.00230 

.13930 

-.00230 

.00530 

.13660 

-.00300 

.00790 

.13500 

-.00050 

.01030 

.13370 

-.00560 

.01260 

-.00233 

-*00204 

.00121 


CY 

CYN 

CBL 

-.00300 

,00290 

.00000 

-.00140 

*00250 

.00080 

-.00060 

.00210 

.00150 

-.00190 

.00230 

.00190 

-.00050 

.00170 

.00140 

-.00060 

.00160 

.00110 

-.00220 

,00240 

.00170 

-.00370 

.00260 

,00070 

-.00590 

.00300 

-.00070 

-.00420 

*00160 

-.00100 

.00012 

-.00010 

.00010 


PAGE 22 

(R0JO22) < 23 JAN 73 > 

PARAMETRIC DATA 

*000 ELEVON = .000 

10.000 RUDDER * .000 

5 .000 


CABCRB. 

CABTNK 

CABSRM 

-.00530 

-.00780 

-.00180 

-.00560 

-.00930 

-.00220 

-.00600 

-.01040 

-.00240 

-.00570 

-.01100 

-.00240 

-.00600 

-.OHIO 

-.00230 

-.00570 

-.01090 

-.00230 

-.00610 

-.01290 

- . 00260 

-.00950 

-.01410 

-.00320 

-.00640 

-.01510 

-.00320 

-.00590 

-.01530 

-.00340 

-.00007 

-.00056 

-.09008 







OATE 23 OCT 73 


REFERENCE DATA 


SREF = 

3133.0000 SQ. 

FT. XMRP 

LREF = 

50.8000 FT. 

. YMRP 

BREF = 

73.3000 FT. 

ZMRP 

SCALE - 

.0190 




RUN ! 

MACH 

BETA 

CN 

1.600 

-4.170 

-.08500 

1.600 

-2.160 

-.OCIOO 

1.600 

-1.150 

-.07700 

1.600 

-.140 

-.07900 

1.600 

.860 

-.08000 

1.600 

1.870 

-.08100 

1 .600 

3,890 

-.07900 

1.600 

3 . 900 

-.08200 


GRADIENT 

.00050 



RUN 

MACH 

BETA 

CN 

1 .984 

-4.130 

-.07600 

1.984 

-2,120 

-.07200 

1.984 

-1.110 

-.06600 ‘ 

1.984 

-.100 

-.06200 

1.984 

. 900 

-.06200 

1.984 

1.900 

-.06300 

1 .984 

3.920 

-.06500 

1.984 

3.920 

-.06600 


gradient 

.00156 


TABULATED SOURCE DATA, ARC 97-616 


. PAGE 


AWES 97-616 IAS Ol TO SI PC/PT=NOM $RM A/A=S 


(RBJ023) < 23 JAN 


PARAMETRIC DATA 

86.4167 FT. 

*0000 FT. 

4.0000 FT. 


ALPHA = 
AILRON = 
PLUMES = 


.000 ELL VON 

10.000 RUDDER 
5.000 


2.56 GRADIENT INTERVAL = -5.00/ 5.00 


30/ 0 

CAF 

.15370 

.15270 

.15270 

. 1 5290 

.15310 

.15350 

.15390 

.15350 

.00007 

60/ O 

CAF 

.14980 

.14860 

.14600 

.14700 

.14670 

.14590 

.14680 

.14630 

*00040 


RN/L = 

CLM 

.OSOSO 

.01610 

.01470 

.01410 

*01300 

.01250 

.01020 

.00710 

-.00125 

RN/L “ 

CLM 

.02220 

.01840 

.01450 

.01040 

.00720 

.00430 

.00210 

—.00320 

-.00273 


CVJOM 

-.00720 

-.00510 

-.00420 

-.00330 

-.00240 

-.00130 

.00020 

.00160 

.00092 


CVJBM 

-.00450 

-.00290 

-.00240 

-.00140 

-.00050 

.00070 

.00190 

.00290 

.00062 


CY 

.16010 

.08050 

.04290 

*00250 

-.03830 

-.07770 

-.15690 

-.24160 

-.03938 


O' 

*15790 

*07940 

.03960 

-.00010 

-.03940 

-.07300 

-.15390 

-.21340 

-.03884 


CYN 

-.04580 

-.02350 

-.01230 

.100020 

♦01170 

.02380 

.04770 

.07350 

.01174 


CYN 

-.05060 

-.02460 

-.01180 

.00160 

.01350 

.02630 

.05100 

.06620 

.01263 


CEL 

.04090 

.02260 

.01350 

.□0440 

-.00470 

-.01450 

-.03220 

-.04930 

-.00909 


CBL 
.03520 
♦01920 
.01040 
.00190 
-.□□590 
-.01410 
— . 02980 
-.03900 
-.00312 


CABCRB 

.00000 

.00010 

.00010 

.00040 

.00020 

.00010 

.00090 

.00070 

.00008 


CADCRB 

-.00590 

-.00620 

-.00560 

-.00600 

-.00600 

-.00590 

-.00550 

-.00390 

.00004 


CABTNR 

-.00060 

.00030 

.00050 

.00030 

.00060 

-.00020 

.00080 

.00220 

.00011 


CABTNK 

-.01020 

-.01030 

-.00970 

-.01090 

-.01070 

-.01100 

-.01040 

-.00660 

-.00008 


2.11 GRADIENT INTERVAL = -5.00/ 5.00 


23 
73 ) 


.000 

.ODD 


CABSRM 

.00090 

.00080 

.00070 

.00070 

.00050 

.00050 

.00070 

.00090 

-.00004 


CABSRM 

-.00190 

-.00220 

-.00190 

-.00230 

-.00250 

-.00250 

-.00210 

-.00150 

-.00005 



OATE *3 OCT 73 TAOULATEO SOURCE DATA, ARC 9T-616 





AMES 97-616 IA2 Oi TO SI 

SRM A/A=12,CRB 

NOM 


(RBJ024) ( 23 JAN 


REFERENCE DATA 






PARAMETRIC 

DATA 

SRCP w 

3153.0000 SQ.FT- XMRP 

a 66.4167 FT*. 




BETA = 

♦000 

ELEVON = 

LREF - 

50.8000 FT. 

YMRP 

= ,0000 ft. 




AILRON = 

10.000 

RUDDER = 

BRtF - 

73,5000 FT. 

zkrp 

= 4.0000 FT, 




flumes - 

5.000 


SCALE * 

.0190 











RUN NO, 62/ 0 RN/L * 

2.06 GRADIENT INTERVAL = -3.1 

DO/ 5.00 



MACH 

ALPHA 

CN 

CAF CLM 

CVBM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

1 .984 

-3.640 

-.23700 

.16560 .03510 

—.00820 

-.00120 

.00080 

.00420 

.00000 

.00880 

1 .984 

-1.690 

-.15600 

.15880 .02720 

-.00640 

.00090 

.00050 

.00420 

-.00100 

.00600 

1 .964 

-.690 

-.11600 

,15520 .02170 

-.00480 

♦00090 

.00030 

.00450 

-.00130 

.00660 

1.964 

.280 

-.07700 

*15220 .01620 

-.00310 

.00100 

.00030 

.00430 

-.00130 

.00620 

1.934 

1*320 

-.03800 

.15210 .01150 

-.OQllO 

.00100 

.00020 

.00410 

-.00180 

,00460 

1.964 

2.360 

-.00300 

.15250 .01480 

.00070 

.00210 

.00000 

.00420 

-.00120 

.00500 

1 .964 

4.310 

.07300 

.15030 .00730 

.00470 

-.00110 

.00130 

,00420 

-.00100 

.00430 

1 .964 

6.320 

* 13400 

.14680 -.00260 

.00770 

-.00210 

.00060 

.00470 

.00010 

.00320 

1.964 

8.330 

.23300 

.14300 -.00790 

.01070 

-.00240 

.00070 

.00310 

,00050 

,00100 

1.964 

10.340 

.32000 

.14320 -.01790 

.01330 

-.00320 

.00040 

.00250 

.00030 

-.00150 


GRADIENT 

.03874 

-.00163 -.00348 

.00166 

.00007 

. .00002 

-.00001 

-.00012 

-.00062 




AMES 97-616 IA2 Ol TO SI 

PC/PT=NCM,SRM 

A/A-6 


(RBJ025) < 23 JAN 


REFERENCE DATA . 






PARAMETRIC 

DATA ' 

SREF <= 

3155.0000 SO, 

FT. XMRP 

a 86.4167 FT, 




ALPHA = 

-5.000 

ELEVON = 

LREF = 

30*t,900 FT, 

YKRP 

a .0000 FT. 




AILRCN = 

.000 

RUDDER = 

BREF - 

73.3000 FT, 

ZMRP 

= 4.0000 FT. 




PLUMES » 

5*000 


SCALE st 

.0190 











RUN NO. 33/ 0 RN/L = 

2.07 GRADIENT INTERVAL * -3. 

00/ 5.00 



MACH 

BETA 

CN 

CAF CLM 

C*6M 

CY 

CYN 

CBL 

CAGCRB 

CABTNK, 

1 .983 

-4.120 

-.25900 

.15990 .00050 

-.00180 

.14730 

-.04340 

.02530 

-.00450 

-.00370 

1.963 

-2.110 

-.25300 

.15760 -.00720 

-.00090 

.07020 

-.01920 

,01330 

-.00470 

-.00410 

1 .965 

-1.120 

-.25600 

.15760 -.00790 

-.00080 

.03400 

-.00850 

,00690 

-.00460 

-.00420 

1*983 

-.110 

-.25300 

.15710 -.00810 

-.00070 

-.00540 

.00240 

.00010 

-.00420 

-.00360 

1 *963 

.690 

—.25300 

,15620 -.00840 

-.00030 

. -.04110 

.01200 

-.00660 

-.00420 

-.00390 

1.983 

1.900 

-.25600 

.15700 -.00790 

-.00050 

-.07930 

.02350 

-.01360 

-.00420 

-.00350 

1 .965 

3.910 

-.26300 

.15890 -.00440 

-.00130 

-.15360 

.04510 

-.02530 

-.00420 

-.00220 

1.985 

5.910 

-.27600 

,16050 .01350 

-.00310 

-.23450 

.07120 

-.03680 

-.00330 

-.00230 


GRADIENT 

-.00043 

-.00016 -.00051 

,00008 

-.03743 

.01091 

-.00640 

.00006 

*00018 


24 

73 ) 


• DOG 

• 000 


CABSRK 

.09220 

.00200 

.00170 

.00170 

•00140 

.00140 

.00130 

.00110 

.00060 

-.00030 

-.00012 


73 ) 


.000 

.000 


CABSRM 
-.00130 
-.00090 
-.00090 
- .00070 
- . 00070 
-.00060 
-.00030 
-.00040 
.00011 



DATE 23 OCT 73 


TABULATED SOURCE DATA* ARC 97-616 - ***** 

'AMES 97-616 !A2 Ol TO SI PC/PT-NCMp SRM A/A=8 <RBJ026) ( S3 JAN 


REFERENCE OAT A ' 


SREF 

= 

3133.0000 

SQ.FT. 

XMRP = 

86.4167 

FT 

LREF 


30.8000 

FT. 

YMRP = 

.0000 

FT. 

BREF 


73.3000 

FT. 

ZMRP = 

4.0000 

FT. 

SCALE 

s 

.0190 






RUN NO. 33/ 0 RN/L = 2.08 


PARAMETRIC DATA 


ALPHA = 

5.000 

ELEVON = 

AILRCN a 

.000 

RUDDER = 

PLUMES “ 

5.000 


GRADIENT INTERVAL = -3.00/ 3.00 




MACH 

BETA 

CN 

CAF 

CLM 

CVJOM 

CY 

CYN 

CQL 

CABCRB 

CA8TNK 

1.985 

-4.110 

.11700 

.13680 

-.00990 

. .00730 

.14040 

-.04210 

.02820 

-.00520 

-.01220 

1.983 

-2.110 

.1-700 

. 13650 

-.01100 

.00800 

,06880 

-.01900 

.01340 

-.00580 

-.01330 

1 .983 

-1.110 

.1170 0 

.13590 

-.01390 

.00830 

.03030 

-.00730 

.00630 

-.00570 

-.01270 

1.983 

-.110 

.11700 

.13630 

-.01410 

.00860 

-.00690 

'.00400 

-.00020 

-.00550 

-.01240 

1.983 

.090 

.12400 

.13680 

-.01610 

.00900 

-.04290 

.01470 

-.00560 

-.00510 

-.01210 

1 *983 

1.890 

.12100 

.13740 

-.01900 

.01070 

-.07970 

.02620 

-.01380 

-,00500 

-.01190 

1.965 

3.890 

.11600 

.13730 

-.01440 

.01170 

-.15480 

.05190 

-.03010 

-.00420 

-.01090 

1.SS3 

5.690 

.11600 

.13750 

-.01590 

.01280 

—.22890 

.07340 

-.04290 

-.00330 • 

-.00970 


GRADIENT 

.001126 

.00011 

-.00086 

.00056 

-.03693 

.01163 

-.00713 

.00015 

.00020 





AMES 97-616 IA2 Ol TO SI 

CMS p PC/P T=NCM, 

,SRM A/A= 

:8 

(R8J027) ( 23 JAN 


REFERENCE DATA 






PARAMETRIC 

DATA 

SREF = 

3155.0000 SQ. 

FT. XMRP 

= 86.4167 FT. 




BETA = 

.000 

ELEVON =: 

LREF - 

30.8000 FT. 

YMRP 

- .0000 FT. 




AILRCN = 

.000 

RUDDER = 

BREF = 

73.5000 FT. 

ZMRP 

= 4.0000 FT. 




PLUMES = 

5.000 


SCALE * 

.0190 











RUN NO. 4/ 0 RNVL - 

2.60 GRADIENT INTERVAL - -5. 

,00/ 3.00 



MACH 

ALPHA • 

CN 

CAF CLM 

CVBM 

CY 

CYN 

CEL 

CABORB 

CABTNK 

1.600 

-4.120 

-.24700 

.17530 .05100 

-.00450 

,00120 , 

-.00050 

.00040 

.00230 

.00740 

1.600 

-3.120 

-.21600 

.17250 .05820 

-.00510 

,00550 

-.00060 

.00050 

.00240 

.00560 

1.600 

—2.090 

-.18400 " 

.16900 . 06730 

-.00570 

.00510 

-.00220 

.00060 

.00170 

.00430 

1 .600 

-1.080 

-.14400 

.16590 .06320 

-.00350 

.00700 

-.00240 

.00020 

.00180 

.00300 

1.600 

-.100 

-.11200 

.16540 .06910 

-.00290 

.00380 

-.00140 

.00020 

,00240 

.00460 

1.600 

.900 

-.07100 

• .10150 .06100 

-.00080 

.00540 

-.00170 

-.00020 

.00210 

.00230 

1.6D0 

1.940 

-.03000. 

.15980 ,05530 

.00140 

.00250 

-.00100 

,00040 

.00220 

.00180 

1.600 

2.920 

.01100 

.15700 .04770 

.00340 

.00240 

-.00100 

• .00010 

.00240 

.00230 

1 . 600 

3.940 

.05100 

.15790 .03910 

.00600 

,00060 

-.00020 

.00010 

.00330 

.00130 

1.600 

5.9*0 

.12700 

.15440 .03380 

,00790 

.00120 

-.00010 

-.00120 

,00460 

.00070 

1.600 

7.950 

.20900 

.14940 .02810 

.00990 

-.00590 

.00140 

-.00020 

.00410 

• -.00090 

1 .600 

9.970 

.28000 

.14650 *02800 

.01100 

-.00180 

-.00100 

-.00060 

.00330 

-.00140 


GRADIENT 

.03732 

-.00230 -.00174 

.00140 

-.00031 

.00005 

-.00005 

.00009 

-.00066 


23 
73 > 


.ODD 

.000 


CABSRM 

-.00250 

-.00260 

-.00260 

-.00250 

-.00250 

-.00240 

-.00210 

-.DD200 

.00003 


73 ) 


.000 

.000 


CABSRM 
.00220 
.00150 
.00180 
.00170 
.00220 
.00160 
,00150 
.00160 
,00140 
. 00090 
.00050 
.00040 
-.00006 



DATE 23 OCT 73 


TABULATED source oata, arc 

97-616 




PAGE 




AMES ‘97-616 IA2 

Ol TO 91 

CMS,PC/PT=NOM! 

, SRM A/A=8 


. CRBJ02S) ( 23 JAN 


REFERENCE DATA' 






PARAMETRIC 

DATA • 

SREF = 

3133.0000 SG. 

FT. XMRP 

— 66.4167 FT.. 




ALPHA - 

-5.000 

ELEVEN = 

LREF b 

30.8000 FT. 

YMRP 

s .0000 FT. 




AILRCN =5 

.000 

RUDDER = 

BRET = 

73.5000 FT. 

ZKRF 

» 4.0000 FT. 

- 



PLUMES = 

5.000 


SCALE “ 

.0190 











RUN NO. 3/ 0 RN/L - 

2.34 GRADIENT INTERVAL = -5.00/ 5.00 



MACH 

BETA 

CN 

CAF a« 

CWBM 

*“ CY 

CYN 

COL 

CABORB 

CABTNK 

1.600 

-4.170 

- *30800 

.18010 .07210 

-.0D930 

.16910 

-.05520 

.04010 

•00400 

.01120 

1.600^ 

-- -3.170 

-.30800 

.18000 .07020 

-.00860 

.13090 

-.04270 

.03140 

.00340 

.01120 

1*600 

-2.160 

-.30400 

.18000 .06330 

-.00800 

.08920 

-.02920 

,02220 

.00280 

.01190 

1.600 

-1.150 

-.30200 

.17870 ,06550 

-.00690 

.04660 

-.01540 

.01110 

.00250 

.01930 

1.600 

-.150 

-.29900 

.17960 .06430 

-.00600 

.00360 

-.00130 

.00930 

.00250 

.01000 

1.600 

.eeo 

- * 30000 

.17650 .06400 

-.00520 

-.04110 

.01190 

-.01020 

.00240 

. .01010 

1 .600 

1.860 

-.30100 

.17890 .06500 

-.00510 

-.07900 

.02510 

-.02070 

.09250 

.01029 

1.600 

2.870 

-.30600 

.17890 .06690 

-.00510 

-.12070 

.03810 

- .02979 

.00350 

.01090 

1.600 

3.680 

-.30700 

.17320 .06600 

-.00490 

-.16910 

.05210 

-.03779 

.00399 

.01100 

1.600 

5.880 

-.30900 

.17730 .06650 

-.00450 

-.24660 . 

.07890 

-.05530 

.00510 

.01220 

1*600 

, 7.900 

-.30900 

.17580 .06160 

-.00430 

-.32900 

.09900 

-.06450 

.00539 

.01030 


GRADIENT 

.00030 

—.00022 -.00048 

.00059 

-.04194 

.01338 

-.09997 

-.00001 

-.00006 




AMES 97-616 IA2 

Ol TO St 

CMS » FC/PT =NCM t SRM A/ A -3 


(RBJ029) < 23 JAN 


REFERENCE DATA 






PARAMETRIC DATA 

SREF a 

3135.0000 SO. 

FT. XMRP 

b 86.4167 FT. 




ALPHA = 

.000 

ELEVON - 

LRSF = 

30*8000 FT. 

YMRP 

= .0000 FT. 




AILRCN = 

.000 

RUDDER = 

BRET = 

73.3000 FT. 

ZMRP 

= 4.0000 FT. 




FLUXES - 

5.000 


SCALE = 

.0190 











RUN NO. 6/ 0 RN/L * 

2.54 GRADIENT INTERVAL » -3.00/ 5.00 



MACH 

DETA 

CN 

CAF CLM 

CVGM 

CY 

CYN 

CBL 

CABCRB 

CABTNft 

1.600 

-4.160 

-.12100 

.16620 .07600 

-.00760 

.16880 

-.05390 

•04060 

.00260 

.00350 

3 .600 

-3.170 

-.12200 

.16520 ,07290 

-.00630 

.12370 

-.04100 

.03100 

.00260 

.00290 

1.600 

-2.160 

— . 1 2000 

.16450 .07100 

-.00470 

.08970 

-.D2930 

•02940 

.00250 

.00320 

1.600 

-1.150 

-.11900 

.16580 .06950 

-.00350 

■..0 5050 

-.01740 

.01130 

.00260 

.00310 

1 . 600 

-.150 

-.11700 

.16450 .06710 

-.00260 

.00330 

-.00140 

-.00040 

.00250 

.00300 

1.600 

.860 

-.11600 

,16160 .06110 

-.00150 

-.03300 

.01260 

-.OHIO 

.00110 

.00220 

1.600 

1 .670 

-.11700 

.16490 .06800 

-.00120 

-.07950 

.02640 

-.02050 

,00250 

.00240 

1 ,600 

2.800 

-.12100 

.16440 .06960 

-.00040 

-.11990 

.03810 

-•03000 

.00260 

,00220 

1.600 

3.860 

-.12300 

.16300 .06690 

' .00040 

-.15940 

.04960 

-.03860 

.00150 

, .00170 

1 . 600 

5.900 

-.12500 

.16300 .06790 

.00190 

-.24210 

.07550 

-.05730 

• .00220 

.00340 

1 . 600 

7.920 

—.12300 

.16320 .05990 

.00350 

-.31740 ' 

.09640 

-•06810 

.00330 

.00790 ' 


GRADIENT 

.00007 

-.00031 -.00100 

.00097 

-.04116 

.01313 

-.01000 

-.00010 

- . 00020 


26 
73 ) 


*000 
• 000 


CASSRM 

*00270 

.00270 

*00260 

.00260 

.DQ280 

*00290 

.00260* 

*00260 

.00260 

.00310 

*00270 

.00002 


73 ) 


.000 

.000 


CABSRM 
.00210 
.ooieo 
.00180 
.00180 
.00180 
.00140 
.00160 
.00160 
.00140 
.00160 
.00220 
- . 00007 



DATE 23 ' 

OCT 73 


• TABULATED SOURCE 

DATA , ARC 

97-616 




PAGE 

27 




AKES 97-616 IA2 

Ol 70 $1 < 

OMS,PC/PT=NOM, 

, SRM A/A= 

:8 

(RBJ030) ( 23 JAN 

73 ) 


REFERENCE 

DATA 







PARAMETRIC 

DATA 


S SET = 

3133.0000 SQ.FT* XMRP 

= 86.4167 FT. 




ALPHA = 

5.000 

ELEVON = 

.000 

LREF = 

50.8000 FT. 

YMRP 

= .0000 FT. 




AILRON =t 

.000 

RUDDER = 

.000 

CREF = 

73.5000 FT* 

ZMRP 

= 4.0000 FT* 




PLUMES = 

5.000 



SCALE - 

.0130 












- 

RUN NO. 7/ 0 

RN/L = 

2,54 GRADIENT INTERVAL = -5. 

00/ 3.00 




MACH 

BETA 

CN 

CAF 

CLM 

CV£M 

CY 

CYN 

CEIL 

CABCRB 

CABTNK 

CABSRM 

I .600 

-4.140 

.08800 

.15100 

.03450 

*00320 

.15950 

-.04830 

*03510 

.00280 

-.00110 

.00090 

1.600 

-3.150 

.08600 

.15230 

.03610 

.00440 

.12040 

-.03650 

.02680 

.00270 

.00000 

.00090 

1.600 

-2.150 

.08500 

.15300 

.03610 

.00590 

.07740 

-.02260 

.01670 

.00280 

.00030 

.00110 

1.600 

-1.150 

.09200 

.15510 

.03470 

.00700 

.03960 

-.01180 

.00800 

.O03S0 

.00010 

.00090 

1.600 

-.150 

.09000 

.15460 

.03550 

.00710 

.00050 

.00040 

-.00070 

.00360 

.00060 

.00100 

1 ■ GOO 

.850 

.08900 

.15290 

.03880 

.00780 

-.04070 

.01290 

-.00920 

,00350 

.00160 

.00140 

1.600 

1.660 

.09200 

.15160 

.03240 

.00870 

-.07660 

.02380 

-.01730 

.00180 

-.00020 

.00090 

1.600 

2.850 

.08800 

.15100 

.03260 

, .00960 

-.11840 

.03640 

-.02730 

.00210 

.00020 

.00090 

1.600 

3.860 

.09300 

.15080 

.03180 

,01030 

-.15760 

.04880 

-.03690 

.00270 

. 00090 

.00100 

1.600 

5. 860 

.09200 

.15120 j 

.03010 

.01180 

-.24160 

.07320 

-.05340 

.00350 

.00280 

.00130 

1.600 

7.870 

.09400 

.15110 

*02630 

.01250 

-.32110 

.09270 

-.06610 

.00420 

.00360 

,00150 


GRADIENT 

.00062 

-.00016 ■ 

-.00041 

.00084 

-.03954 

.'01207 

-.00692 

-.00008 

.00015 

.00001 





AMES 97-616 IA2 

Ol TO SI 

K=.9 NDZ,F<ypT= 

.82 NX 


(RBJ031) < 23 JAN 

73 ) 


reference data 







PARAMETRIC 

DATA 


SREF = 

3155.0000 

SQ.FT. XMRP 

<0 

<0 

II 

,4167 FT. 




BETA - 

.000 

ELEVEN = 

.000 

LREF = 

50 . 8000 

FT. YMRP 

3 

.0000 FT. 




AILRCN - 

.000 

RUDDER = 

.000 

GREF = 

73.5000 

FT. ZMRP 

= 4 

.0000 FT. 




PLUMES = 

2.000 



SCALE = 

.0190 













RUN NO. 74/ 

0 RN/L = 

3.43 GRADIENT INTERVAL 

= -5.no/ 5.oo 




MACH 

ALPHA 

CN 

CAF 

CLM 

CVsBM 

CY 

CYN 

CSL 

CABCRB 

CABTNK 

CABSRM 

1.600 

-4.080 

-.23200 

.16750 

, .00880 

-.00610 

-.00020 

.00060 

.00100 

.00570 

,01600 

.00400 

1.600 

-2.070 

-.16500 

.16420 

.03010 

-.00880 

.00360 

.00020 

.00070 

.00580 

.01560 

.00410 

3 .600 

-1.050 

-.12200 

.16130 

.02710 

-.00460 

.00280 

,00030 

.00070 

,00570 

.01510 

.00410 

1.600 

-.070 

-.08400 

.15910 

.02440 

-.00290 

.00220 

.00050 

.00090 

.00550 

.01440 

.00400 

1 .600 

.930 

-.04300 

. 1 5680 

.01760 

-.00060 

.00290 

.00040 

.00080 

.00540 

.01410 

.00400 

1 .600 

1.960 

-.00400 * 

.15840 

.01520 

.00190 

.00260 

.00010 t 

.00030 

.00620 

.01730 

. 004 50 

1 .600 

3.990 

.06300 

.15430 

-.00360 

,00750 

.00060 

.00060 

.00000 

.00660 

.01750 

.00440 

1 .600 

5.950 

.16700 

.14990 

-.02620 

.01250 

-.00280 

.00160 

-.00070 

.00700 

.01600 

.00430 

1 . 600 

7.960 

.24700 

.14560 

-.02940 

.01400 

-.00580 

.00170 

-.00090 

.00710 

.01490 

.00380 

l . 600 

9.940 

.32600 

.14210 

-.03310 

.01650 

-.00610 

.00170 

-.00310 

.00560 

.01230 

.00310 


GRADIENT 

.03925 

-.00163 

-.□0211 

.00179 

.00003 

.00012 

-.0001 1 

.00010 

.00020 

. 0000 5 



BATE 23 OCT 73 


TABULA TEC SOURCE DATA, ARC 97-616 


PAGE 20 


AMES 97-616 IA2 Cl TO SI M-.9 NOZ ,FC/PT=1 .1 NOM 


66,4167 FT . 

‘ IciOQQ FT • ‘ 
•4. DODD FT. 


BETA 
• AILRON 
PLUMES 


75/ 0 RN/L s 2.71 GRADIENT INTERVAL = -5.00/ 3,03 


REFERENCE DATA 


SRCF 

= 

3135.0000 

SQ.FT, 

XMRP 

= 

LREF 


30 , edoo 

FT. 

YWP 


BREF 

- 

73 . 5000 

FT. 

ZKRP 


SCALE 

- 

.0190 





MACH 

ALPHA 

CN 

1,600 

-4.100 

-.22100 

1 .600 

-2.110 

-.15700 

1 . 600 

-1 ,030 

-.11600 

1 . soo 

-.040 

- . 07900 

1.600 

.960 

-.04000 

1.600 

1.930 

. 00000 

1.600 

3.970 

, 08400 

1 .600 

5.940 

. i e*vo9 

1.600 

7.990 

.24100 

1.600 

9.990 

.30500 


GRADIENT 

.03801 


CAT 

CLM 

CLEM 

.16380 

-.01000 

-.00390 

.16000 

.01440 

-.00560 

.15670 

.01350 

-.00350 

.15510 

.01170 

-.00170 

.15210 

.00740 

.00040 

.15090 

.00260 

.00250 

.15170 

-.01420 

.00750 

.14790 

-.03360 

.01210 

.14310 

-.02710 

.01300' 

.13920 

" -.01200 

.01240 

-.00168 

-.00109 

.00155 


CY 

CYN 

CBL 

.00210 

-.00090 

.00100 

.00240 

.00020 

.00120 

.00260 

-.00010 

.00090 

.00330 

-.00050 

.00110 

.00230* 

-.00020 

.00050 

.00110 

.00060 

-.00020 

-.00120 

.00140 

.00000 

-.00340 

.00230 

-.00050 

-.00630 

.00210 

-.00100 

-.00710 

.00190 

-.00160 

- .00038 

.00023 

-.00017 


CRB J 032) < 23 JAN 73 ) 

PARAMETRIC DATA 


.000 

ELEVON = 

.000 

.000 

RUDDER 

.000 

2.000 




CASORB 

CABTNK . 

CAB SR M 

.00350 

.00690 

.00250 

,00370 

.00680 

.00240 

.00400 

.00640 

.00240 

.00410 

.00660 

.00240 

.00410 

.00630 

.00230 

.00390 

,00570 

.00220 

.00490 

, 00650 

.00220 

.00510 

.00610 

.00200 

.00510 

.00530 

.00170 

.00300 

.00350 

.00140 

.00014 

-.00028 

-.00004 


AMES 97-616 IA2 Cl TO SI M=3,0 NBZ>PC/PT=N2*1 


CRBJ033) < 23 JAN 73 ) 


REFERENCE DATA 


PARAMETRIC DATA 


SREF 

sr 

3153.0000 

SQ.FT. 

XMRP = 

86.4167 FT. 

LREF 

- 

50.8000 

FT. 

YMRP » 

.0000 FT. 

BREF 

z: 

73.5000 

FT. 

ZMRP - 

4.0000 FT. 

SCALE 

= 

.0190 








RUN NO. 

78/ O RN/L = 1.82 


BETA - 

.000 

ELEVCN = 

.000 

AILRCN = 

.000 

RUDDER - 

.000 

plumes = 

2.000 



GRADIENT INTERVAL = -3.00/ 5.00 





MACH 

ALPHA 

1.600 

-3.990 

1.600 

-2.030 

1.600 

-.960 

1.600 

-.040 

1.600 

.990 

1 .600 

2.040 

1.600 

3.960 

1.600 

6.000 

1.600 

a. 040 

1.600 

10.010 

gracient 


CN 

CAF 

-.19100 

,15130 

-.13600 

.14520 

-.10300 

,14270 

-.07000 

.14030 

-.03700 

.13820 

-.00100 

.13550 

. 07800 

.13200 

.14500 

.12690 

.21100 

.11390 

.27500 

.10540 

.03370 

-.00241 


CLM 

CVJSM 

-.03840 

.00330 

-.01350 

.00000 

-.00610 

.00000 

-.00010 

,00040 

.00050 

.00180 

-.00060 

.00350 

-.01450 

.00740 

-.01310 

.00810 

-.01120 

.00880 

-.00600 

.00940 

.00306 

.00060 


CY 

CYN 

-.00870 

.00510 

-.00870 

.00560 

-.00820 

.00520 

-.00800 

.00500 

-.00970 

,00520 

-.00950 

.00530 

-.01190 

,00620 

-.01360 

.00690 

-.01490 

,00440 

-.01620 

.00550 

-.00038 

.00009 


CBL 

CABOR0 

-.00070 

-.00490 

-.00100 

-.00590 

-.00010 

-.00570 

-.00020 

-.00570 

-.00010 

-.00560 

-.00050 

-.00520 

-.00060 

-.00530 

-.00010 

-.00550 

-.00060 

-.00580 

-.00120 

-.00760 

.00003 

-.00000 


CABTNX 

CAB5RM 

-.01470 

-.00250 

-.01690 

-.00320 

-.01800 

-.00330 

-.01900 

- ,00330 

-.01940 

-.00350 

-.01650 

-.00350 

-.02040 

-.00360 

-.01950 

-.00360 

-.02110 

-.00370 

-.02190 

-.00390 

-.00065 

-.00012 



PAGE 29 


CATE 23 OCT' 73 


TABULATED SOURCE DATA, ARC 97-616 

AME3 97-616 IAS d TO SI M=3.0 NOZ ,PC/PT=1 .2 WM 


(RBJ034) ( 23 JAN 73 ) 




REFERENCE 

DATA 



PARAMETRIC 

DATA 

SREF 

3 

M 33. 0000 SQ.FT 

. XMRP = 

86.4167 FT. 

BETA = 

.ODD 

ELEVON = 

LREF 

- 

30.8000 FT. 

TMRP - 

.0000 FT. 

AILRON = 

.000 

RUDDER = 

BREF 

= 

73.5000 FT. 

ZMRP = 

4.0000 FT. 

PLUMES = 

2.000 


scale 


.0190 









RUN NO. 

79/ 0 RN/L = 

1.78 GRADIENT INTERVAL = -5.00/ 3.00 




.000 

.000 


HA CM 

ALPHA 

CN 

1.600 

-4.060 

-.18600 

1.600 

-2.070 

-.12900 

1.600 

-1 .010 

-.09500 

1.600 

-.030 

-.06100 

1*600 

.980 

-.03200 

1 .600 

1 .990 

.00300 

1 .600 

3.970 

.07900 

1.600 

6.000 

1 13900 

1.600 

8.000 

.19600 

1.600 

10.000 

.25900 


GRADIENT 

.03284 


CAF 

CLM 

CVJBM 

.14740 

-.05110 

.00450 

.14010 

-.02600 

.00130 

.13670 

-.02050 

.00060 

.13490 

-.01400 

.00130 

.13250 

-.00730 

.00250 

.13010 

-.00830 

.00420 

.12650 

-.02050 

.00810 

.12330 

-.00970 

.00870 

.11540 

.00060 

.00320 

.09920 

. 00740 

.00870 

-.00255 

.00405 

.00052 


AMES 97-616 I AS Ol TO SI 


CY 

CYN 

CEL 

-.01160 

.00610 

-.00030 

-.01090 

.00720 

-.00110 

-.01020 

.00600 

-.00010 

-.00940 

.00570 

.00020 

-.00900 

.00590 

-.00010 

-.01110 

.00640 

-.00040 

-.01200 

.00660 

-.00060 

-.01390 

.00740 

-.00020 

-.01370 

.00450 

-.00030 

-.01490 

.00430 

- .00090 

- .00002 

.00D01 

.00001 


.0 NOZ , PC/PT =0 . 3 NCW 


CAECRB 

CABTNK 

CABSRM 

-.00680 

-.02100 

-.00410 

-.00940 

-.02260 

-.00500 

-.00930 

-.02290 

-.00500 

-.00900 

-.02500 

-.00500 

-.00890 

-.02700 

-.00520 

-.00860 

-.02660 

-.00540 

-.00840 

-.02860 

-.00560 

-.00660 

-.02740 

-.00530 

-.00940 

-.02950 

-.00580 

-.01070 

-.02980 

-.00570 

.00009 

-.00101 

-.00017 

<RB J035) 

( 23 JAN 

73 ) 


REFERENCE DATA 


SREF 

= 

3155-0000 

SQ.FT. 

XMRP = 

86.4167 

FT 

LREF 

- 

50.6000 

FT. 

YN^P = 

.0000 

FT. 

BREF 

= 

73.5000 

FT. 

ZMRP = 

1 

o 

FT 

SCALE 

= 

.0190 






RUN NO. 80/ 0 RN/L = 1.74 



PARAMETRIC 

DATA 

BETA = 

.000 

ELEVEN ” 

AILRON - 

.000 

RUDDER = 

PLUMES = 

2.000 


GRADIENT INTERVAL = -5.00/ 5.00 




.000 

.000 


MACH 

ALPHA 

1.600 

-3.990 

1.600 

-1.990 

1.600 

-1 .900 

1 . 600 

-.DIO 

1.600 

1.000 

1.600 

2.000 

1.600 

4,020 

1.600 

6.000 

1.600 

8.020 

1 .600 

10.020 


GRADIENT 


CN 

CAF 

-.20500 

.15660 

-.14600 

.15080 

-.11000 

.14810 

-.07600 

.14580 

-.03700 

.14300 

-.00400 

.14090 

. 07400 

.13670 

.14400 

.13320 

.21200 

.12690 

.26300 

.10970 

.03506 

-.00249 


CLM 

CUBM 

-.01720 

.00050 

.00140 ■ 

-.00160 

.00780 

-.00120 

.00770 

.00010 

.00730 

.00150 

.00440 

.00320 

-.00720 

.00730 

-.00940 

.00920 

-.00670 

.00940 

-.00910 

,00990 

.00107 

.00094 


CY 

CYN 

-.00730 

.00360 

-.00920 

.00520 

-.00770 

.00440 

-.00720 

.00450 

-.00830 

,00450 

-.00920 

.00520 

-.01050 

,00600 

-.01360 

,00690 

-.01670 

.00600 

-.01650 

.00560 

-.00032 

.00023 


CBL 

CA0CRS 

.00030 

—.001 50 

-.00040 

-.00290 

.00010 

-.00240 

-.00010 

. -.00250 

-.00060 

-.00260 

-.00050 

-.00260 

-.00110 

-.00250 

-.00120 

-.00270 

-.00030 

-.00320 

-.00060 

-.00320 

-.00015 

-.00009 


CABTNK, 

CABSRM 

-.00490 

-.00020 

-.00980 

-.00150 

-.00960. 

-.00150 

-.01100 

-.00160 

-.01090 

-.00150 

-.01050 

-.00150 

-.01170 

-.00160 

-.01200 

-.00190 

-.01270 

-.00180 

-.01330 

\ -.00210 

-.00071 

-.00013 



DATE 29 OCT 73 


TABULATED SOURCE DATA* ARC &7-G16 


•PACE SO 


AMES 97-616 IA2 OX TO SI NO PLUMES 


<RBJ50l> < 23 JAN 




REFERENCE 

DATA • 


SREF 

_ 

3133.0000 

SO. FT 

XMRP “ 

86.4167 FT. 

LREF 

r* 

50,8000 

FT'. 

YMRP = 

.0000 FT. 

BREF 

= 

73.5000 

FT. 

ZKRP = 

4.0000 FT. 

SCALE 

= 

.0190 








RUN NO* 

502/ 0 RN/L 


MACH 

ALFHA 

CN 

CAF 

CLM 

1 .600 

-3.910 

• -.27000 

7X8410 

,09500 

1.600 

^ -2.920 

-.22800 

.18160 

.08560 

1.600 

-1.930 

-.18800 

.17880 

.07980 

1.000 

-.930 

-.14100 

.17540 

.07080 

1 .600 

.070 

-.09900 

.17220 

.06270 

i.eoo 

1.040 

-.05600 

.16990 

.05190 

1.600 

2.060 

-.01400 

.16820 

.04160 

1.600 

3.110 

.02700 . 

.16530 

.03050 

1.600 

4.060 

.07200 

.16320 

.01790 

1.600 

6.040 

.15700 

,15660 

-.00710 

1.600 

8.050 

.25300 

.15590 

— .03300 

1.600 

10,060 

.34500 

.15200 

-.05440 


GRADIENT 

.04282 

-.00266 

-.00950 



RUN 

NO. 531/ 0 

RN/L = 

MACH 

ALPHA 

CN 

CAF 

CLM 

1 .983 

-3.580 

-.25700 

.17700 

.07940 

1.985 

-1.600 

-.17300 

.16900 

.06340 

1.983 

-.570 

-.13100 

.16620 

.05510 

1 .985 

.400 

-.09200 

.16330 

.04680 

1 .985 

1.430 

-.05100 

.16170 

.03870 

1.983 

2.420 

— . 00900 

.16000 

.03180 

1.985 

4.430 

.07400 

.15690 

.01960 

1.903 

6.450 

.15200 

.15480 

.01010 

1.985 

8.420 

.23400 

.15190 

.00300 

1.965 

10.400 

.32200 

.14880 

-.00960 


GRADIENT 

.04116 

-.00248 

- .00758 


PARAMETRIC DATA 


BETA * 

.000 

ELEVON - 

AILRON r 

.000 

RUDDER = 

PLUMES = 

.000 



:.54 ORAM ENT INTERVAL = -5,00/ 

5,00 



CVvCM 

CY 

CYN 

CBL 

CABORB 

CABIN* 

-.01270 

.00230 

-.00060 

.00130 

.01640 

.04190 

-.01060 

.00400 

-.00080 

.00070 

.01640 

.04190 

-.00850 

.00370 

-.00050 

.00010 

.01670 

.04210 

-.00580 

.00390 

-.00020 

.00070 

.01700 

.04240 

-.00360 

.00490 

-.00140 

.00060 

,01740 

.04250 

-.00100 

.00390 

-.00080 

.00080 

.01740 

.04130 

.00180 

.00280 

-.00030 

.00100 

.01750 

.04030 

.00440 

.00140 

.00050 

.00000 

.01770 

.03970 

.00700 

.00200 

.00060 

-.00070 

.01780 

.03970 

.01210 

-.00150 

.00170 

-.00090 

.01850 

,04130 

.01700 

-.00300 

.00140 ' 

-.00130 

.01810 

.04050 

.02080 

-.00690 

.00200 

-.00160 

.01710 

.03990 

.00249 

-.00018 

.00014 

-.00014 

.00019 

-.00034 

2.07 GRADIENT INTERVAL = -5.00/ 5.00 



CVCM 

CY 

CYN 

CBL 

CABCRB 

CABTNK. 

-.00880 

-.00260 

,00080 

.00030 

.01340 

.03530 

-.00560 

-.00230 

.00090 

.00040 

.01310 

.03430 

-.00410 

-.00120 

.00040 

.00050 

.01310 

.03340 

— .00190 

-.00190 

.00090 

.00060 

.01300 

.03310 

.00040 

' -.00200 

.00100 

.00020 

.01300 

.03230 

.00290 

-.00380 

.00170 

.00010 

.01300 

.03160 

.00760 

-.00490 

.00240 

-.00010 

.01310 

.02980 

.OHIO 

-.00650 

.00270 

-.00030 

.01330 

.02940 

.01370 

-.00880 

.00320 

-.00110 

.01400 

.03000 

.01630 

- .00790 

.00300 

-.00070 

.01450 

.03030 

.00207 

-.00031 

,00020 

- .00006 

-.00004 

-.00068 


73 > 


.ODD 

.COT 


CABSRM 

.01090 

,01090 

.01080 

♦01060 

.01080 

.01050 

.01030 

.01020 

.01020 

.01060 

.01030 

.01010 

-.00010 


CABSRM 

.00910 

.00870 

.00860 

.00840 

.00820 

.00800 

.00760 

.00760 

.00770 

.00770 

-.00019 



DATE 23 OCT T3 


TABULATED SOURCE DATA, ARC 97-616 
AMES 97-616 1A2 Ol TO SI NO PLUMES 


REFERENCE DATA 


PACE 

(RBJ501) <23 JAN 

PARAMETRIC DATA 


SREF = 

3133.0000 SQ 

.FT. XMRP 

= 86. 

4167 FT. 




BETA = 

.000 

E LEVON = 

LREF = 

30.8000 FT 

. YMRP 


0000 FT. 




AILRON = 

.000 

RUDDER “ 

BREF = 

73.5000 FT 

. 2 MRP 

= 4. 

0000 FT. 




PLUMES = 

.000 


SCALE = 

.0190 












RUN NO. 344/ 

0 RN/L = 

1.73 GRADIENT INTERVAL = -5- 

00/ 5.00 



MACH 

ALPHA 

CN 

CAP 

CLM 

CVflM 

CY 

CYN 

CBL 

CABORB 

CABTNK 

2.170 

-3.310 

-.24800 

.17480 

.07490 

-.00680 

-.00530 

.00100 

.00040 

.01230 

.03330 

2.170 

-1.310 

-.15900 

.16900 

.06080 

-.00400 

-.00380 

.00040 

.00060 

.01200 

.03120 

2.170 

-.280 

-.11500 

.16470 

.05410 

-.00200 

-.00390 

.00070 

.00040 

.01220 

.03090 

. 2.170 

.680 

-.07100 

.16140 

.04640 

-.00020 

-.00340 

.00100 

.00020 

.01210 

.03030 

2.170 

1.680 

— .03100 

. 1 5630 

.03920 

,00160 

-.00400 

.00150 

.00000 

.01210 

.02950 

2.170 

2.720 

.01200 

.15530 

.03030 

.00350 

-.00490 

.00160 

.00010 

.01200 

.02020 

2.170 

4.700 

.09400 

.15110 

.01330 

.00720 

-.00490 

.00230 

.00010 

.01130 

.02670 

2.170 

. 6.660 

.16900 

.14790 

.00400 

.01000 

-.00820 

.00320 

-.00020 

.01210 

.02690 

2.170 

8.730 

.24100 

.14670 

,00340 

.01160 

-.01130 

.00410 

-.00120 

.01180 

.02570 

2.170 

10.720 

.32300 

.14520 

-.00310 

.01380 

-.01160 

.00400 

-.00110 

.01210 

,02610 


GRADIENT 

.04265 

-.00306 

-.00762 

.00177 

-.00002 

.00020 

-.00006 

-.00005 

-.00080 


31 
73 ) 


.000 

.000 


CABSRM 
.00940 
.00790 
.00760 
.00760 
.00750 
.00720 
.00680 
. 00690 
.00660 
.00660 
—.00019 



DATE 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 


PACE 32 


REFERENCE DATA 


SREF 

3 

3153.0000 

SQ.FT . 

XMRP 

lref 

= 

50.6000 

FT. 

YMRP 

BREF 

= 

73.5000 

FT. 

. ZMRP 

SCALE 

5 

.0190 




AMES 97-616 IA2 Ot TO SI 


=• 06*4167 FT. 
= .DODO FT. 
= 4, DODO FT. 


NO PLUMES 


ALPHA = 
AILRON a 
PLUMES = 


(RBJ502) ( 23 JAN 73 ) 

PARAMETRIC DATA- 

.000 EL E VON a .000 

.DDO RUDDER = . . *000 

*000 


RUN NO. 303/ 0 RN/L a 


2.52 GRADIENT INTERVAL = -5.00/ 3.00 


MACM 

BETA 

CN 

i.eoo 

-4.160 

-.moo 

1 .600 

-3.170 

-.11200 

1.600 

-2.160 

-.11300 

1.600 

—1.1 50 

-.11100 

l.COO 

-.140 

-.11100 

1.600 

.660 

-.11100 

1 .600 

1.670 

-.11300 

1*600 

2.660 

-.11200 

1.600 

3. 630 

-.11600 

1.600 

3.600 

-.11400 


GRADIENT 

-.00033 


CAT 

CLM 

CVJBM 

.17260 

.06540 

-.00650 

.17440 

.06720 

-.00740 

.17370 

,06740 

-.00630 

.17390 

.06650 

-.00490 

.17310 

.06590 

-.00410 

.17330 

,06460 

-.00290 

.17370 

.06590 

-.00190 

.17440 

.06670 

-.00070 

.17420 

• .06740 

,00030 

.17370 

,06450 

.00210 

.00006 

.00003 

.00109 


CY 

CYN 

C8L 

.17690 

-.05680 

.04330 

.13510 

-.04310 

.03340 

.09100 

-.02950 

.02330 

.04990 ( 

-*01610 

.01250 

.00470 

-.00140 

,00160 

-.03620 

.01280 

-.01000 

-.07640 

.02610 

-,02030 

-*12040 

.03910 

-.03050 

-.16470 

,05360 

-.04050 

-.24610 

.08120 

-.06000 

-.04228 

.□1369 

- .01052 


CABCRB 

CABTNK 

CABSRM 

.01810 

.04070 

.01060 

.01740 

*04030 

.01040 

.01710 

♦04130 

.01050 

.01700 

.04140 

.01050 

.01700 

.04190 

.01060 

.01700 

.04120 

.01060 

.01730 

.04120 

.01070 

.01760 

.04110 

.01070 

.01850 

.04120 

.01070 

.01930 

.04130 

,01070 

.00004 

.00007 

.00003 


RUN NO# 534/ O RN/L = 


2.07 GRADIENT INTERVAL = -5.00/ 5.00 


KACH 

BETA 

CN 

1.903 

-4.130 

-.10200 

1.305 

-2.110 

-.loioo 

1.933 

-1.110 

-.10100 

1.983 

-.no 

-.10300 

1.933 

#900 

-.10300 

1.935 

1.900 

-.10400 

1.985 

3.910 

—.10500 

1.903 

5.930 

-*10700 


GRADIENT 

-.00047 


CAF 

CLM 

CYnEM 

.16540 

.04950 

-.00570 

.16510 

.04940 

-.00360 

.16470 

.04960 

-.00310 

.16380 

*05050 

-.00220 

.16420 

.05070 

-.00150 

.16460 

.05120 

-.00040 

*16580 

,05230 

.00130 

.1G630 

.05360 

.00310 

.00000 

.00036 

.00085 


CY 

CYN 

CEL 

.15980 

-.05850 

.03660 

.00120 

-.03030 

*01960 

.04130 

-.01540 

.01050 

-.00090 

.00060 

.00090 

-.04440 

.01670 

—.00890 

-.08730 

.03280 

-.01870 

-*16840 

.06190 

-.03600 

-.24870 

.08960 

-.05160 

-.04113 

.01517 

-.00916 


CABCRB 

CABINS 

CABSRM 

.01410 

*03370 

.00850 

.01350 

.03330 

• .00850 

.01330 

.03320 

.00650 

.01330 . 

*03370 

. .00860 

.01340 

.03390 

.00860 

.01360 

.03350 

.00070 

.01410 

.03400 

.00880 

.01450 

.03450 

. 00000 

.00001 

.00005 

.00004 


RUN NO. 547/ □ RN/L a 


1.74 GRADIENT INTERVAL = -5.00/ 5.00 


KACH 

BETA 

CN 

2*171 

-4.140 ' 

-.07700 

2,171 

-2.140 

-.07700 

2.171 

. -1.130 

-.07700 

2.171 

-.130 

-.07700 

2*171 

.870 

' -.07800 

2.171 

1.670 

-.07000 

2.171 

.3 . 0GD 

-.08100 

2.171 

5.890 

-.08100 


GRADIENT 

-.00045 


CAF 

CLM 

CVfiM 

i 16350 

.04610 

-.00330 

*16240 

.04570 

-.00190 

.16210 

.04620 

-.00130 

.16190 

.04640 

-.00060 

.16270 

.04710 

.00020 

.16290 

.04730 

.00090 

♦ 1G400 

*04970 

.00250 

-16550 

.05160 

.00390 

*00009 

.00044 

.00072 


CY 

CYN 

CBL 

*15170 

-.05350 

.03230 

.07640 

-.02770 

.01740 

.03730 

-.01350 

.00890 

-.00050 

.00020 

*00080 

-.04410 

.01580 

,-.00630 

-.08360 

.02990 

-.01660 

-.15970 

.05600 

-.03190 

-.23570 

.08120 

-.04620 

-.03912 

.01384 

-,00812 


CABCRB 

CABTNK 

CABSRM 

.01260 

.03100 

.00780 

.01230 

.03020 

*00760 

.01220 

.03000 

*00760 

.01210 " 

.02900 

.00760 

.01210 

.03000 

.00760 

.01220 

*03020 

.00770 

,01240 

.03090 

.00790 

.01280 

.03110 

.00790 

-.00003 

-.00001 

.00001 



DATE 25 OCT. 75. s 

■ 

TABULATED SOURCE 

DATA, ARC 

97-616 




PAGE 

33 


i ' ' • 


AMES 

97-616 I A2 

Ol TO St 

NO PLUMES 



(RBJ524) < 23 JAN 

73 ) 


REFERENCE DATA 







PARAMETRIC 

DATA 


SREF a 

5155 .0099 SQ. 

FT. XMRP 

* 86.4167 FT. 




alpha = 

-5.000 

ELEVON = 

.000 

LREF = 

59.8000 FT. 

YKRP 

= .0900 FT. 




AILRCN = 

.000 

RUBBER = 

.000 

SREF = 

73.5009 FT. 

2 MRP- 

“4', 9909 FT. 




PLUMES = 

.OOD 



SCALE = 

.0199 













RUN NO. 533/ 0 

RN/L = 

2.07 GRADIENT INTERVAL - -5, 

,00/ 5.00 




MACH 

BETA 

CN 

CAF 

CLM 

CWBM 

CY 

CYN 

CBL 

CABCRB 

CA8TNK 

CABSRM 

1.9Q5 

-4.119 

-.31399 

.18220 

.99330 

-.01360 

.16410 

-.03920 

.03390 

.01399 

.03610 

.90910 

1.905 

-2,1 10 

-.31699 

.18180 

,99460 

-.01230 

,08350 

-.03140 

.01810 

.91370 

.03670 

.00930 

1 .905 

-1,129 

-.31790 

.18100 

.09520 

-.01160 

.94120 

-.01560 

.00930 

.01379 

.03630 

.00940 

1.905 

-.110 

-.31600 

.18929 

.09459 

-.01090 

-.00160 

.00030 

.00050 

.01379 

.03700 

.09940 

1.905 

' .890 

-.31999 

.18040 

.09560 

-.91000 

-.04500 

.91630 

-.00830 

.01380 

.03710 

.90950 

1.905 

1.900 

-.31890 

.18040 

.09620 

—.09920 

-.08690 

* .03130 

-.01680 

,01499 

.03730 

.00960 

1.935 

3.900 

-.32190 

.18100 

.99680 

-.90819 

-.16919 

.06009 

-.03260 

.01440 

.03820 

.00970 

1.985 

•' 5.910 

—.32500 

,18190 

.09780 

-.00670 

—.25050 

.08690 

-.04670 

.01450 

.03800 

,90960 


GRADIENT 

-.09990 

-.00019 

♦00942 

.00071 

-.04193 

.01507 

' -.00840 

.00006 

.00024 

.00007 





AMES 

97-616 IA2 Ol TO SI 

NO PLUMES 



(RBJ525) < 23 JAN 

73 ) 


REFERENCE 

DATA 







PARAMETRIC 

DATA 


SREF = 

3153.0000 SQ.FT. XMRP 

~ 86.4167 FT. 




ALW - 

5.000 

ELEVON = 

.000 

LREF - 

50.8000 FT. 

YMRP 

= -DODO FT. 




AILRCN = 

.090 

RUDDER a 

.900 

B REF = 

73.5000 FT. 

ZMRP 

= 4.0090 FT. 




PLUMES = 

.090 



SCALE =5 

*0190 













RUN NO. 535/ 0 

RN/L = 

2.08 GRADIENT INTERVAL = -5.00/ 5.00 




MACH 

BETA 

CN 

CAF 

CLM 

CVBM 

CY 

CYN 

CEL 

CABCRS 

CABTNK 

CABSRM 

1.985 

-4.100 . 

. 1 1090 

.15630 

.01740 

.00590 

.15670 

-.05630 

.03580 

.01360 

.03090 

.00790 

1.985 

-2.100 

.11000 

.15650 

.01640 

.00800 

.07580 

-.02680 

.01780 

.01350 

.03030 

.00770 

1.983 

-1.110 

.11000 

.15660 

.01580 

.90890 

,03460 

-.01240 

.09920 

.01340 

.03019 

.00770 

1.985 

-.110 

.10900 

.15610 

.01610 

.90930 

-.00570 . 

.00260 

-.09040 

.01330 

,03900 

.00760 

1.985 

.890 

.10900 

.15580 

.01630 

.91030 

-.04490 

.01690 

-.00940 

.01349 

.03920 

.09760 

1.985 

1.890 

.11990 

.15690 

,91670 

.01140 

-.08460 

.03140 

-.91840 

.01380 

.03960 

.90780 

I .985 

3,890 

.10690 

.15640 

.91920 

.01270 

—.16590 

.06130 

-.03700 

.01420 

.03060 

.00790 

1.983 

3.889 

.10500 

.15630 

.91980 

.01350 

-.24860 

.09070 

-.05360 

.01450 

.03179 

.99810 


GRADIENT 

.09041 

-.90903 

.00920 

.00004 

-.04031 

.01469 

-.09911 

.09995 

-.00901 

. DD909 



DATE 25 OCT 73 


TABULATED SOURCE DATA, ARC 87-616 


PACE 54 





AMES 

97-616 IA2 

Ol TO SI 

NO PLUMES 




REFERENCE DATA 







SREF = 

3153.0000 SQ 

.FT. XMRP 

•s 66.4167 FT. 




BETA - 

LREF = 

50.6000 FT 

. YMRP 

= ,0000 FT. 




AILRON s 

BREF = 

73.5000 FT 

. ZKRP 

ss 4.0000 FT. 




PLUMES " 

SCALE = 

.0190 










kUN NO. 516/ 0 

RN/L = 

2.60 GRADIENT INTERVAL = -5- 

,00/ 5.00 

MACH 

ALPHA 

CN 

CAT 

CLM ’ 

CLBM 

CY 

CYN 

CSL 

1.600 

-3.370 

-.21500 

.19020 

.02390 

-.0071 D 

.01980 

-.01879 

.00970 

1 .GOO 

-1.940 

-.13200 

.18410 

.00910 

-.90230 

.01760 

-.01780 

.00990 

1*600 

-.950 

-.09200 

.18130 

.00130 

.00920 

.02090 

-.01820 

.01010 

1*600 

.060 

-.04800 

.17850 

-.00600 

.99259 

.91810 

-.01760 

.00910 

1.600 

1.060 

-.00900 

.17609 

-.01500 

.90510 

.01780 

-.91729 

.00950 

1.600 

2.050 

.03600 

.17360 

-.02620 

.90770 

.01750 

-.01690 

.00820 

1.600 

4.000 

. ? 1900 

.16960 

-.04640 

.91330 

.01350 

-.01499 

.00790 

1.600 

6.070 

.21000 

.16640 

-.07260 

.91850 

.01319 

-.91449 

.00680 

1.600 

6.050 

‘ .29800 

.16369 

-.09570 

.02389 

.00909 

-.91499 

.00700 

1.600 

10.070 

.39200 

.16010 

-.11220 

.92750 

.00730 

-.91359 

.00600 


GRADIENT 

.04232 

-.00262 

-.00888 

.00257 

-.00969 

.90043 

-.00027 



RUN NO. 548/ 0 

RN/L = 

2.98 GRADIENT INTERVAL = -5. 

90/ 5.00 

MACH 

ALPHA 

CN 

CAF 

CLM 

CVJBM 

CY 

CYN 

CBL 

1.065 

-3.600 

-.21600 

.18260 

.03490 

-.90449 

.91020 

-.01319 

.09730 

1.9S5 

-1.56D 

-.12600 

.17540 

.01430 

-.90120 

.01020 

-.01240 

.00690 

1.985 

-.590 

-.08500 

.17220 

.00380 

.90089 

.00979 

-.91239 

.00670 

1.983 

.430 

-.04300 

.16970 

-.00640 

.90300 

.01049 

-.01259 

.00710 

1.933 

1.420 

-.00300 

.16809 

'-”01560 

.90539 

.00960 

-.91219 

.00670 

1.935 

2.430 

.03900 

.16580 

-.02430 

.00790 

.00979 

-.91210 

.00670 

1.935 

4.420 

.11800 

.16350 

-.03480 

.01230 

.00890 

-.01139 

.00620 

1 .985 

6.390 

.19100 

.16100 

-.04000 

.91539 

.00660 

-.91020 

.□□560 

1.985 

8.430 

.27000 

.15860 

— . 04440 

.91800 

. 09429 

-.00970 

•00530 

1.985 

10.440 

.35800 

.15650 

-.05390 

, 02049 

.00470 

- . 00980 

,00490 


GRADIENT 

.04155 

-.00237 

-.00893 

.00213 

-.□□015 

.99019 

-.00011 



RUN NO. 558/ 0 

RN/L = 

1,72 GRADIENT INTERVAL = -5. 

00/ 5,00 

MACH 

ALPHA 

CN 

CAF 

CLM 

CVBM 

CY 

CYN 

CBL 

2.171 

-3.310 

-.21300 - 

.17810 

.03240 

-.00330 

.09910 

-.01160 

.00610 

2.171 

-1.340 

-.12500 

.17140 

.01859 

-.00059 

.00980 

-.01150 

.00610 

' 2.1T1 

’ ' -.330 ‘ 

-.08100 

.16880 

.01090 

,00140 

.00939 

-.01110 

. .00609 

2.171 

.690 

-.03800 

.16600 

.00250 

.00349 

.00990 

-.01080 

.99690 

2.171 

1.670 

.00500 

.16270 

-.00629 

.00520 

.00980 

-.91949 

.90559 

2.171 

2.660 

.04200 

.15970 

-.01370 

.00700 

.00970 

' -.01950 

. 99 509 

2.171 • 

4.680 

.12400 

♦ 15560 

-.02970 

.01060 

.90830 

-.00969 

.09510 

2.171 

6.600 

* 19900 

.15320 

-.03680 

.01360 

.99599 

-.90840 

.09590 

2.171 

8.630 

.26900 

.15199 

-.03530 

.01520 

.90190 

-.00699 

.90400 

2.171 

1 O . 669 

.35000 

.15140 

-.93930 

.01680 

.00150 

-.09680 

.90390 


GRADIENT 

.04213 

— .00285 

-.00786 

.00177 

-,00997 

.90026 

-.09916 


CRBJ511) ( 25 JAN 73 ) 

PARAMETRIC DATA 


.900 

ELEVON = 

10.000 

.099 

RUDDER a 

10. ODD 

.000 




CABCRB 

CABTNK 

CABSRM 

.01700 

.04010 

.01050 

♦0178D 

.04020 

.91040 

.01810 

,03990 

.01020 

.01830 

.03930 

.01090 

.01890 

.03840 

.09980 

.01930 

.93760 

.09960 

.01990 

.93640 

.90939 

.91950 

.03630 

.00929 

.02020 

.03560 

.00990 

.01890 

.03440 

. 09879 

.00037 

-.90052 

-.00016 


CABCRB 

CABTNK 

’ CABSRM 

.01360 

.93479 

.09899 

.01379 

.93280 

.90849 

.01350 

.03299 

.00829 

.01359 

.93119 

.90790 

.01350 

.93090 

.09779 

.01360 

.02899 

♦09739 

.91350 

.02670 

.09689 

.01370 

.92609 

.00569 

.01420 

. 92580 

.90660 

.01449 

.92590 

.99630 

■.09003 

-.90999 

-.90926 


CABCRB 

CABTNK 

CABSRM 

.01259. 

.03220 

,90890 

.01289 

.93949 

.00770 

.01259 , 

.02950 

, 09759 

.01249 

.02850 

.99720 

.01240 

.02779 

,09700 

.91220 

.92680 

.90679 

.01290 

.92480 

.09620 

.01210 

.02390 

. 99699 

.01209 

.92399 

.99580 

.01290 

.02230 

.90559 

-.99998 

-.90992 

-.09023 



DATE 23 OCT 73 


TA9ULATE0 SOURCE DATA, ARC 97-616 
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AMES 97-616 IA2 Ol TO SI NO PLUMES 


(RBJ512) < 23 JAN 73 ) 


REFERENCE DATA 


PARAMETRIC DATA 


SREF 

= 3153.0000 

SO. FT. 

XMRP = 

86.4167 

FT. 

LREF 

= 50.8000 

FT. 

YMRP s 

.0000 

FT. 

BREF 

s 73 . 3000 

FT. 

ZMRP * 

4.0000 

FT. 

SCALE 

.0190 








RUN NO. 

517/ 0 RN/L 


ALPHA = 
AXLRON = 
PLUMES = 


2,35 GRADIENT INTERVAL - -5,00/ 5.00 


.000 ELEVON = 10*000 
.000 RUDDER =. 10.000 
,000 


MACH 

BETA 

1.600 

-4*170 

1.600 

-2.150 

1.600 

-1.150 

1 .600 

-.140 

1 .600 

.870 

1,600 

1.870 

1.600 

3.890 

1,600 

3*900 


GRADIENT 


CN 

-,06000 

-.06200 

-.06300 

-.06000 

-.06100 

-.06300 

-.06200 

-.06300 

-.00019 


CAF 

CLM 

CU.BM 

.17950 

-.00250 

-.00260 

.17900 

-*□0170 

-.00030 

.17900 

-.00180 

*00090 

.17870 

-.00290 

.00200 

.17870 

-*00310 

.00310 

*17900 

-.00200 

.00420 

.17910 

-.00300 

.00640 

*17780 

-.00650 

,00850 

-.00004 

-.00009 

.00112 


CY 

CYN 

CBL 

.18710 

-.07160 

.05130 

.10460 

-.04540 

♦03080 

.06340 

-.03220 

.02100 

.01660 

-.01770 

.00980 

-*02370 

r’, 003 50 

-.00090 

-.06290 

-00920 

-.01160 

-.14830 

.03680 

-.03070 

-.23510 

.06690 

-.05230 

-.04170 

*01351 

-.01028 


CABORB 

CABTNK 

CABSRM 

.01940 

,03980 

.01030 

.01910 

,03940 

.01020 

.01900 

.03960 

.01010 

.01860 

.04000 

.01020 

.01640 

.03930 

.01020 

.01840 

.03930 

.01030 

♦01890 

.03990 

.01040 

.02060 • 

.04040 

.01050 

-.00009 

-.00000 

,00002 


MACH 
1.963 
1 *965 
1.963 
1.963 
1 .985 
1.963 
1 . 983 
1 .985 


MACH 

2.171 

2.171 

2.171 

2.171 

2.171 

2.171 

2.171 

2.171 


RUN NO. 549/ 0 RN/L = 2.06 GRADIENT INTERVAL - “5.00/ 5.00 


BETA 

-4.110 

CN 

CAF 

CLM 

CwBM 

CY 

CYN 

CBL 

CABORB 

CABTNK 

CABSRM 

-.06400 

.17060 

. 00230 

-.00140 

. 1 7620 

-.07260 

.04320 

,01470 

.03260 

.00830 

-2.110 

-.06400 

.16950 

.00160 

.00050 

♦09390 

-.04300 

♦02550 

.01420 

.03230 

. 00820 

-1.120 

-.06400 

.16890 

.00210 

.00110 

.05490 

-.02870 

,01680 

.01410 

.03220 

.00820 

- . 100 

-.06300 

.16920 

.00180 

.00190 

.01260 

-.01300 

.00720 

.01370 

.03190 

.00820 

. 900 

-.06500 

.16900 

.00160 

.00290 

-.03080 

.00340 

-.00290 

.01380 ■ 

.03210 

• 00020 

1.900 

-.06500 

.16890 

.00130 

,00400 

-.07220 

,01930 

-.0X270 

.01390 

.03210 

. 00820 

3,920 

-.06600 

.16920 

.00180 

.00570 

-.15510 

.05020 

-.03120 

.01440 

.03260 

,00840 

5.930 

-.06800 

.16940 ’ 

.00180 

.00760 

-.23540 

.07810 

-.04720 

.01480 

,03280 

.00830 

gradient 

-.00026 -.00016 

-.00007 

.00088 

-.04135 

♦01537 

-.00934 

-.00005 

-.00001 

.00001 


RUN NO. 

* 559/ 0 

RN/L » 

1*73 GRADIENT INTERVAL a -5, 

,00/ 5.00 





BETA 

CN 

CAF 

CLM 

CLEM 

CY 

CYN 

CBL 

CABCRB 

CABTNK 

CABSRM 

—4 , l 50 

-.04500 

♦16750 

.00440 

.00010 

.16550 

-.06590 

.03820 

.01280 

.02940 

.00740 

-2,140 

-.04500 

.16590 -- 

.00340 

.00150 

.09000 

-.03940 

.02250 

.01280 

.02930 

.00730 

-1.130 

- .04400 

.16570 

.00290 

.00220 

,05050 

-.02560 

.01430 

.01280 

.02910 

.00730 

-.130 

-.04400 

.16520 

.00350 

.00310 

.01110 

-.01120 

.00600 

.01270 

.02910 

.00730 

. 880 

-.04500 

.16610 

.00420 

♦00400 

-.03150 

,00420 

-.00320 

.01250 

.02870 

.00730 

1 .880 

-.04300 

.16620 

.00360 

.00480 

-.07040 

.01860 

-.01190 

.01260 

.02870 

.00730 

3 . £90 

-.04500 

.16730 

.00500 

.00630 

-.14700 

.04540 

-.02780 

.01270 

.02900 

.00730 

5.890 

- , 04600 

.16840 

.00670 

.00790 

-.22290 

,07030 

-.04250 

.01290 

.02910 

.00730 

GRADIENT 

,00007 

. 00000 

.00010 

.00079 

-.03921 

.01400 

-.00830 

-.00003 

— . 00008 

-.00001 



AKE$ 97-615 IAS W TO SI NO PLUMES 


(ROJSSn ( 23 JAN 73 ) 


REFERENCE DATA ‘ PARAMETRIC DATA 


SREF - 

3135.0000 sa. 

,FT , XMRP 

a 86.4167 FT « 




BETA ^ 

.000 

ELEVON 3 

-10,000 

LREF ■= 

50.3000 FT. 

•YMRP 

- .0000 "FT . 




AILRON = 

.000 

RUDDER - . 

1D.C100 

BREF 

* 73.5000 FT. 

2 MRP 

= . 4.0000 FT. 'v ■> 

f ' f * * i ' ‘ 

i * •’ * f. 


PLUMES = 

.000 



SCALE = 

.0190 





... 








RUN 

NO. 529/ 0 

RN/L = 

2.61 GRADIENT INTERVAL = -3. 

00/ 5.00 




MACH 

'Alpha 

CN 

CAF 

CLM 

Cv£M 

CY 

CYN 

CBL 

CABORB 

CABTNK 

CABSRM 

1*600 

“3.920 

-.31200 

.19500 

.16870 

-.01870 

.01380 

-.01690 

.01060 

.01690 

.04480 

.01150 

1 .600 

-1 .940 

-.22900 

.19440 

.15600 

-.01380 

.01690 

-.01660 

.01010 

.01510 

.04160 

.01060 

1.600 

-.920 

-.18800 

.18900 

.14930 

-.01170 

.01720 

-.01650 

.01030 

.01560 

.04300 

.01080 

1 * 600 

.060 

-.14400 

.18510 

.13970 

-.00940 

.01470 

-.01620 

,00970 

.01550 

.04240 

.01070 

1.600 

1.090 

-.10100 

.18110 

.12790 

-.00670 

.01590 

-.01620 

.00930 

.01560 

.04200 

.01070 

1 . 600 

2.070 

-.06300 

.17870 

.11910 

-.00420 

.01300 

-.01510 

.00890 

.01550 

,04170 

.01060 

: *goo 

4 . 040 

.02700 

.17370 

.09520 

.00140 

.01070 

-.01410 

.00730 

.01580 

.04050 

.01040 

1 , 600 

6.070 

.11500 

.16830 

.06780 

,00680 

.00740 

-.01280 

.00710 

.01590 

.04170 

.01070 

1 . 600 

6 . 040 

. 20900 

.16370 

,04040 

.01160 

.00660 

-.01330 

.00670 

.01620 

,04250 

.01090 

1 . 600 

10.05D 

.. 30200 

.15960 

.01670 

.01540 

.00380 

-.01290 

.00610 

.01460 

.04210 

.01070 


gradient 

.04239 

-.00298 

-.00929 

.00250 

-.00070 

.00035 

-.00040 

-.00009 

-.00044 

.-.00011 



RUN 

NO. 564/ 0 

RN/L = 

2.11 GRADIENT INTERVAL - -5, 

,00/ 5.00 




MACH 

ALPHA 

CN 

CAF 

CLM 

CW3M 

CY 

CYN 

COL 

CABORB 

CABTNK 

CABSRM 

1 .SO? 

-3.510 

-.29800 

.18630 ; 

.13760 

-.01320 

.00760 

-.01180 

.00750 

.01280 

.03700 

,00940 

1 .965 

-1.660 

-.21600 

.17900 

.12200 

-.01030 

.00820 

-.01120 

.00750 

.01300 

,03600 

.00920 

1 *905 

-.520 

-.17000 

.17500 

..11380 

-.00820 

.00660 

-.01130 

.00750 

.01290 

.03470 

.00890 

1 .063 

.360 

-.13000 

.17250 

.10470 

-.00640 

.00870 

-.01140 

,00750 

.01260 

.03370 

.00860 

1.905 

1.400 

-.06900 

.16940 

.09630 

-.00410 

.00780 

-.01080 

.00720 

.01230 

.03330 

.00850 

1 .035 

2.440 

- .04700 

.16730 

.08800 

-.00160 

.00670 

-.01060 

.00710 

,01190 

.03240 

.00830 

1 .905 

4.380 

.03400 

.16400 

.07470 

.00330 

• ,00600 

-.00950 

.00630 

.01170 

,03100 

.00790 

1 .035 

6.340 

.11500 

.16020 

.06340 

.00670 

.00340 

-.00920 

.00610 

.01200 

.03060 

.00790 

1 .935 

3.420 

.19300 

.15690 

.05390 

.00980 

.00330 

-.00920 

..00570 

.01260 

.03130 

.00800 

1 .935 

10.410 

.28900 

.15340 

.03930 

.01250 

,00110 

’ -.00840 

.00530 

.01330 

.03180 

. 0081 0 


GRADIENT 

.04190 

.-.00283 

-.00813 

.00210 

-.00025 

.00026 

-.00014 

-.00017 

-.00078 

-.00020 
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DATE 23 OCT TV 


REFERENCE DATA 


TABULATED SOURCE DATA, ARC 97-616 
AMES 97-616 1A2 Ol TO SI NO PLUMES 


(RBJ52Z) < 23 JAN 
PARAMETRIC DATA 


SREF * SI 5 3. DODO SQ.FT * 

LREF = 30.6000 FT. 

BREF--o 73.5000 FT. 

SCALE = .0190 


XMRP =‘ 66.4167 FT. 

YMRP = .0000 FT. 

2MRP = ^ 4.0000 FT. 


BETA = .000 ELEVON = 

AILRON - 10.000 RUDDER * 

plumes = .ooo 


RUN ND. 361/ o RN/L = 2.09 GRADIENT INTERVAL ■ -3.00/ 5.00 


MACH 

ALPHA 

CN 

1.984 

-3.380 

-.23200 

1.964 

—1.590 

-.16100 

1 .964 

-.570 

-.11800 

1.984 , 

.410 

- .07700 

1.984 

1 .360 

-.03900 

1.984 

2.350 

.00400 

1.984 

4.3S0 

.08700 

1‘.984 

6.430 

.16400 

1.984 

6.430 

.24000 

1.904 

10.400 

,32800 


GRADIENT 

.04238 


CAF 

CLM 

CV.BM 

.18630 

.08370 

-.01310 

.17910 

.06410 

-.00990 

.17550 

.05400 

-.00810 

.17200 

.04350 

-.00600 

.17080 

. .03450 

-.00350 

.16030 

.02500 

-.001 10 

.16530 

.01060 

.00380 

.16300 

.00310 

.00730 

.16000 

-.00180 

.01000 

,15620 

-.01210 

.01270 

-.00265 

-.00936 

.00216 


CY 

CYN 

CBL 

.00270 

-.00190 

.01090 

.00360 

-.00200 

.01120 

‘ .00440 

-.00230 

.01120 

.00460 

-.00270 

.01140 

.00330 

-.00240 

.01130 

.00350 

-.00280 

.01090 

.00270 

-.00250 

.01020 

- .00120 

-.00130 

.00980 

-.00440 

-.00090 

.00900 

-.00290 

-.00120 

N .00850 

-.00003 

-.00010 

-.00008 


CABORB 

.01270 

.01260 

.01250 

.01210 

.01210 

.01210 

.01200 

.01220 

.01270 

.01340 

-.00010 


CABTNK 

.03410 

.03260 

.03170 

.03060 

.02960 

.02900 

.02740 

.02650 

.02660 

.02740 

-.00086 


73 > 


.000 
V .000 


CAB SR M 
.00670 
.00630 
.00600 
.00770 
♦ 00750 ' 
.00720 
.00660 
.00660 
.00670 
.00670 
-.00025 


DATE 25 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 


- AGt 


AMES 97-616 1A2 Ol TO SI MO PLUMES 


CRBJ523) ( 23 JAN 


REFERENCE DATA 


SREF * 

SI 3 3. 0000 SQ* 

FT., XMRP = 

86.4167 

FT. 

LREF 9 

50.8000 FT. 

YKRP s 

.0000 

FT. 

BRET = 

73.5000 FT. 

ZMRP ' = 

4.0000 

FT. 

SCALE = 

.0190 

RUN NO. 

530/ 0 

RN/L = 

MACH 

BETA 

CN 

CAF 

CLM 

1.600 

-4.170 

-.10300 

.18130 

.06460 

1 .600 

-2.160 

-.10400 

.10120 

.08550 

1.600 

-1.130 

-.10500 

.18130 

.06620 

1.600 

-.140 

-.10200 

.18080 

.06440 

1.600 

.860 

-.10600 

.18020 

.06550 

1.600 

1.870 

-.10700 

.18070 

.06520 

1.600 

3.890 

-.10600 

.10010 

.06490 

1.600 

5.900 

-.10700 

.17370 

.06400 


GRADIENT 

-.00045 

.00016 

.00000 



RUN NO. 

560/ 0 

RN/L = 


MACH 

BETA 

1.984 

-4.120 

1.984 

-2.120 

1.934 

-1.110 

1 .984 

-.110 

1.934 

. .900 

1 .984 

1.910 

1.994 

.3.910 

1.934 

5.930 


OR AC I ENT 


CN 

-.09000 
-.08800 
-.08800 
-.08800 
-.09100 
- , 09200 
-.09400 
-.09600 
-.00064 


CAF 

CLM 

.17500 

.05400 

.17450 

,05330 

.17520 

.05390 

.17530 

j .05420 

.17490 

.05400 

.17560 

.05560 

.17560 

.05710 

.17660; 

.05910 

.OOOIO 

.00042 


PARAMETRIC DATA . 


ALPHA = 

.000 

ELEVEN = 

AILRCN - 

10.000 

RUDDER = 

PLUMES - 

.000 



1.58 GRADIENT INTERVAL * “3. 

OO/ 5.00 



CLBM 

CY 

CYN 

CEL 

CABORB 

CABTNK 

-.01410 

.16810 

-.05380 

.05540 

, .01780 

.04050 

-.01170 

.09910 

-.02990 

.03580 

.01670 

.040 SO 

-.01070 

.04990 

-.01790 

.02570 

.01660 

.04080 

-,00980 

,00530 

-.00270 

.01510 

.01650 

.04120 

-.00890 

-.03660 

.01150 

.00430 

.01660 

.04040 

-.00780 

-.07800 

.02470 

-.00620 

.01630 

.04020 

-.00540 

-.15740 

.04980 

-.02600 

.01730 

.04140 

-.00350 

-.24770 

.07950 

-.04550 

.01870 

.04210 

.00105 

-.04076 

.01307 

-.01019 

‘ -.00004 

.00005 

1. 11 GRADIENT INTERVAL * -5. 

00/ 5.00 



CV.GM 

CY 

CYN 

CEL 

CAE5CRB 

CABTNK 

-.00950 

.17300 

-.06420 

.04890 

.01350 

.03300 

-.00740 

.08940 

-.03420 

.03080 

.01300 

.03250 

-.00700 

.04800 

-.01880 

.02100 

.01260 

.03190 

-.00610 

.00500 

-.00250 

.01120 

.01230 

.03150 

-.00500 

-.03690 

.01320 

.00120 

.01250 

.03200 

-.00430 

-.08070 

.02920 

-.00660 

.01240 

.03180 

-.00260 . 

-.16000 

.05810 

-.02660 , 

_ ,01300 

.03260 

-.00100 

-.24210 

.06640 

-.04260 

.01320 

.03260 

.00085 

-.04165 

.01536 

-.00949 

— , 00008 

-.00007 


5 © 
73 ) 


.000 
.000 - 


CABSRM 

.01030 

.01050 

.01040 

.01050 

.01050 

.01DG0 

.01080 

.01100 

.00004 


CABSRM 
.00830 
.00820 
.00810 
.00800 
.00810 
.00000 
.00820 
, 00820 
-.00002 



CATE 23 OCT 73 


TABULATED SOURCE DATA, ARC 97-616 
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AMES 97-616 IA2 

Ol TO $1 

CMS N3 PLUMES 



<RBJ527) ( 23 JAN 

73 5 


REFERENCE DATA 






PARAMETRIC 

DATA 


SRET = 

3135.0000 5Q..FT . , XMRP 

= 86.4167 FT. 




BETA = 

.000 

ELEVON = 

.000 

LREF = 

50.8000 FT. 

YMRP 

- .0000 FT. 




AILRCN “ 

.000 

RUDDER = 

.000 

GREF a 

73.5000 FT. 

ZNRP 

= 4.0000 FT. 




PLUMES = 

.000 



SCALE s 

.0190 












RUN NO. 504/ 0 RN/L = 

2.60 GRADIENT INTERVAL - ~3. 

00/ 5.00 




MACH 

ALPHA 

CN 

CAF CLM 

CVJBM 

CY ' 

CYN 

COL 

CABCRB 

CABTNK 

CABSRM 

1.600 

-3.950 

-.32400 

.20260 .17650 

-.91570 

.90230 

-.99110 

.00210 

.91860 

.04360 

.01130 

1.600 

-2.960 

-.27700 

.19790 .16460 . 

-.91320 

.00300 

-.00130 

.00070 

.01890 

.04399 

.01140 

1 ♦ 600 

-1.940 

- .23400 

.19520 .15539 

-.01030 

.00270 

-.00100 

.00120 

.01900 

.94349 

.01120 

1 .600 

-.930 

-.18800 

.19200 .14520 

-.00770 

.00370 

-.99190 

.00080 

.01900 

.94290 

.01100 

1 .600 

.050 

-.14400 

.18930 .13569 

-.00530 

.00160 

-.90120 

.00120 

.01930 

.04279 

.91090 

1 .600 

1.050 

-.09600 

.18580 .12469 

-.00279 

.00269 

-.09130 

.00939. 

.01979 

".04220 

.01080 

1 .600 

2.070 

-.05700 

.15410 .11409 . 

- .09929 

.09130 

-.90070 

,00130 

.01990 

.04140 

.01069 

1 .600 

3.050 

-.01300 

.18130 .10079 

.00260 

.00340 

-.00149 

.90049 

♦92910 

.04040 

.01940 

1.600 

4.060 

.03300 

.17880 .08730 

.00530 

.09189 

-.90080 

-.09919 

. .92020 

.04010 

.01040 

1.600 

6.040 

.12000 

.17420 .05959 

.91050 

-.90239 

.99120 

-.99969 

.92040 

.04049 

.01040 

1.600 

8.050 

.21500 

.17030 .03060 

.01560 

-.99239 

.09950 

-.99139 

.02089 

.04090 

.01050 

1.600 

10.080 

.31000 

.16660 .00960 

.91990 

-.00680 

.09119 

-.09180 

.01950 

.04049 

.01030 


GRADIENT 

.04438 

—.00289 -.01085 

.00262 

-.99012 

.99993 

-.00917 

.00021 

-.09949 

-.00013 




AMES 97-616 IA2 Cl TO SI 

CMS N3 PLUMES 



(RBJ52S) ( 23 JAN 

73 ) 


REFERENCE DATA 






PARAMETRIC 

DATA 


S REF 

3133.0000 5Q* 

FT.. XMRP 

= 86.4167 FT. 




ALPHA = 

-5.000 

ELEVEN s 

.000 

LREF = 

50.8000 FT. 

YMRP 

= .0009 FT. 




AILRCN - 

.009 

RUDDER “ 

.099 

DREF = 

73.3000 FT . 

ZMRP 

= 4.0000 FT. 




FLUMES = 

.009 



SCALE = 

.0190 












RUN ND. 505/ 0 RN/L = 

2.54 GRADIENT INTERVAL = -3. 

,00/ 5.00 




MACH 

BETA 

CN 

CAF CLM 

CUBM 

CY 

CYN 

CBL 

CABCRB 

CAB INK 

CABSRM 

1 .600 

-4,170 

-.38100 

.20540 .19409 

-.02340 

.18249 

-.06769 

.94689 

.91889 

.04410 

.OHIO 

1.600 

-3.160 

-.38300 

.20579 .19510 

- . 92249 

.14150 

-.05360 

.93690 

.91999 

.94499 

.91120. 

1.600 

-2.160 

-.38000 

.20610 .19420 

-.02120 

.09359 

-.03620 

.92519 

.01909 

.04370 

.01139 

1 .600 

-1.150 

-.37409 

.20649 .19230 

-.01980 

.05039 

-.01949 

.91279 

.01880 

.04360 

.01120 

1.600 

-.150 

-.37700 

,20560 .19240 

-.01960 

,90290 

-.00219 

.09140 

.91879 

.04440 

.01140 

1.600 

.860 

-.37600 

.20590 .19490 

-.01750 

-.93969 

.01470 

-.91160 

.01830 

.94529 

.01150 

1.600 

1 ,6 GO 

-,37800 

.20510 .19349 

-.01630 

-.90270 

.03100 

-.02270 

.91829 

.04580 _ 

. .01160 

1 .600 

2.860 

-.37800 

.20500 .19450 

-.01510 

-.12900 

.04790 

- *03439 

* .91859 

.04619 

.01170 

1 .600 

3 .070 

-.37900 

.20450 ' .19410 

-.91440 

-.17960 

.06440 

-.04460 

.91879 

.04 GOO 

.01170 

1.600 

5.880 

-.38100 

.20340 .19120 

-.01250 

-.26790 

.99510 

-.96379 

.01879 

.04690 

.01180 

GRADIENT 

. 00042 

- . 000 14 - . 00002 

.00116 

-.94483 

.91661 

-.01160 

-.99997 

.09033 

.9C10D8 



‘JaT£ £3 CC T 73 


TABULAlLU SUURLL DA i A * ARc 9f-6l6 


AMES 97-616 IA2 Ol TO SI CMS NO PLUMES 


REFERENCE .DATA 


(RBJ529) { 23 JAN 73 ) 

PARAMETRIC -DATA 


SREF - 

0133^0000 SQ. 

.FT . iXMRP 

■*. .186.4167 {Ft. 




.ALPHA 

>000 

ELEVEN 

.000 

LREF a 

30.6000 FT, 

. YMRP 

= .0000 FT. 




AILRCN "= 

.009 

■RUDDER = 

,090 

6REF = 

73.390? FT, 

ZMRP 

= 4.0000 FT. 




FLUMES = 

, 000 



.SCALE = 

.0190 












RUN -NO. 506/ 0 RN/L “ 

2,54 : GRADIENT INTERVAL = “5. 

,00/ 3.00 




MACH 

BETA 

CN 

CAF CLM 

CVJBM 

CY 

CYN 

CBL 

CAGOR3 

CABTNR 

CABSRM 

1 .600 

-4 . 1 60 

-.13600 

.16820 ' .13910 

-.OHIO 

.17060 

-.95030 

' .04459 

♦01950 

.04169 

.01090 

1 .600 

-3.170 

.-.15500 - 

.19020 .14130 

-,99970 

.13360 

-.04650 

.03549 

.91950 

.94160 

,91900 

1 * 600 

-2.160 

-.15200 

.19010 .14060 

-,90850 

,99759 

. --.03530 

.02599 

.,01960 

.,94299 

.91980 V 

1 . 6U0 

• -1.150 

-.15300 

.18970 .13970 

-.00720 

.04680 

-.91790 

.91350 

.01949 

.04230 

,91090 

1 . 600 

-.150 

-.15100 

..18950 ,13699 

-.99590 

.99299 

-.99199 

.00120 

.91920 

.04240 

.01089 

1.600 

.060 

-.15700 

♦18950 ..14040 

-.09499 

—.93659 

.91499 

-.01199 

.91959 

.04229 

.91199 

1.600 

1.670 

-.15400 

♦ 19040 .13959 

-.99350 

-,□8119 

.92959 

- .92299 

.01950 

.94190 

.91199 

1 , 600 

2.670 

-.15400 

.16990 .14090 

-.99229 

-.12479 

.94390 

-.93350 

,01979 

.94259 

.91119 

1 , 600 

3.680 

-.13500 

..16989 .13970 

-.90120 

-.16539 

.05739 

-.94370 

.91999 

.94270 

,.91119 

• 1 .600 

5.900 

*-.15590 

.♦'18920 .13610 

.99970 

-.24610 

,08460 

-.96440 

.02919 

.04309 

.01129 


GRADIENT 

.00012 

, .00910 - . 90905 

.09123 

*-.04245 

• .91485 

-.01125 

, 99993 

.00011 

.90094 


AMES' 97-616 IA2.01 TO St CMS NO FLUMES 


(RBJ530) •( 23 JAN 73 ) 


REFERENCE DATA 


••PARAMETRIC DATA 


SREF = 

3153.0000 SQ. 

FT. XMRP 

.= 86.4167 FT. 




. ALPHA - 

3,009 

ELEVON =• 

..090 

LREF = 

50.0009 FT. 

YMRP 

= .9999 FT. 




AILRON - 

*900 

RUDDER a 

..000 

BREF = 

73.5999 FT, 

ZMRP 

= 4.0999 FT. 




FLUMES = 

.000 



SCALE - 

.0199 












RUN NO. 507/ 0 RN/L - 

;2.54 GRADIENT INTERVAL = -5- 

09/ 5,99 




MACH 

BETA 

CN 

CAF CLM 

even 

CY 

-CYN 

.CBL 

CABCRB 

CABTNK 

• CABSRM 

1 .690 

-4.140 

, 97590 

.17469 .07999 

.99189 

. 16239 

-.95379 

.04239 

.02960 

.04110 

..01080 

1 ,600 

-3.139 

.07609 

.17649 .07459 

,99339 

♦12610 

-.04300 

..93299 

.02940 

.04999 

.01060 

1 . 609 

-2.159 

. 97499 

>17679 .97549 

..99599 

,98379 . 

-.02899 

.92189 

.♦92939 

,04949 

..01040 

1.609 

-1.150 

.97690 

.>17629 .97439 

,.99630 

. ... 94069 

-.01389 

.91059 

.02049 

,04930 

.,.01040 

1 . 609 

-.150 

.07699 

... 17649 .97439 

,.09789 

,.09910 

.00970 

-.09929 

.92929 

♦049 ID 

,.01040 

1.600 

.859 

.07699 

.17590 ,97369 

. .09079 

-.04069 

.91469 

-.01170 

. .02050 

..94 099 

.91059 

1*609 

1.860 

.07699 

.17620 .97370 

.91199 

-.98969 

.92799 

-.92350 

.02930 

.,04139 

.91940 

1 . 609 

2.850 

,07690 

.♦17599 .97470 

.91299 

-.12559 

.94310 

-.93389 

♦02949 

.04180 

.91950 

1 . 600 

3.860 

.07809 

.17600 .07240 

,91349 

-.16359 

.05589 

-.94449 

.02959 

.94180 

,01059 

1 . 600 

3.660 

; 07899 

,17589 .06930 

.91539 

<-.24789 

.08229 

-.96369 

.92989 

.04319 

.01089 


GRADIENT 

,09027 

.90905 .09919 

.99146 

-.94112 

,01394 

-.91199 

-7 99909 

.00013 

- . 99902 
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CATE 23 OCT 73 


REFERENCE DATA 


TABULATED SOURCE DATA, ARC 97-616 

AWES .97-616 IA2 01 TO SI M=1.4 SOLID SRM PLUME 


(RBJ336J ( 23 JAN 73 > 

PARAMETRIC DATA 


SREF 

= 

3133 .ODDD 

SQ.FT. 

XMRP = 

66.4167 FT. 

BETA . * 

LREF 

s 

30 . 8000 

FT. 

YMRP = 

,0000 FT. 

AILRCN = 

CREF 

- 

73 . 5000 

FT. 

ZMRP ~ 

4.0000 FT. 

PLUMES = 

SCALE 


.0190 


RUN NO. 

586/ 0 RN/L = 2.54 

GRADIENT INTERVAL = “3,00/ 5.00 


.000 ELEVON = .ODD 
,000 - RUDDER * *000 
.000 


MACH 

ALPHA 

CN 

1.600 

-3.920 

-.19300 

1*600 

-1 .930 

-w 13300 

1.600 

-.950 

- .09800 

1 .600 

.110 

-.06100 

1 .600 

1 .070 

-.02200 

1.600 

2.050 

.01100 

1.600 

4.040 

.08600 

1.600 

6.080 

.16400 

1 .600 

8.050 

.23300 

1.600 

10.090 

.30900 


GRADIENT 

.03558 


CAF 

CLM 

0*BM 

.16390 

-.02250 

-.00160 

.15800 

-.00510 

-.00330 

.15480 

-.00310 

-.00130 

.15220 

-.00350 

-.00010 

.15020 

-.00530 

.00150 

.14910 

- .00400 

.00310 

.14510 

-.01510 

.00780 

.14420 

-.02310 

.01030 

.14050 

-.02200 

.01130 

♦13620 

-.01980 

.01270 

-.00234 

.00071 

,00128 


CY 

CYN 

COL 

.00190 

-.00180 

.00080 

.00110 

.00080 

.00130 

.00160 

.00000 

.00030 

.00220 

- , 00 080 

.00030 

,00380 

-.00080 

.00020 

.00100 

*.00010 

,00010 

-.00030 

,00070 

-.00060 

-.00300 

,00180 

-,00100 

- .00530 

.00180 

-.00090 

-.00720 

.00120 

-.00210 

-.00016 

.00019 

-.00019 


CABORB 

CABTNK 

CABSRM 

.00000 

-.00050 

.00230 

-.00030 

.00030 

.00110 

-.00010 

.00010 

.00150 

.00000 

-.00010 

.00170 

-.00020 

-.00020 

.00180 

-.00020 

-.00030 

.00170 

-.00010 

-.00060 

.00130 

.00120 

-.00040 

.00180 

.00040 

-.00060 

.00150 

-.00200 

-.00070 

,00090 

-.00001 

-.00005 

—.00006 


AMES 97-616 IAS Ol TO SI M=1.4 SO.ID SRM FLUME 


(RBJ538) < 23 JAN 73 ) 


REFERENCE DATA 


PARAMETRIC DATA 


SREF = 

3155.0000 SQ. 

FT. XMRP 

= 86.4167 FT. 




ALPHA = 

,000 

ELEVEN - 

.000 

lref - 

50.8000 FT, 

YKRP 

= .0000 FT. 




AILRCN = 

.000 

RUDDER = 

.000 

DREF = 

73.5000 FT. 

Z^P 

= 4.0000 FT. 




PLUMES = 

.000 



SCALE = 

.0190 












RUN NO. 587/ 0 RN/L = 

2,54 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

BETA 

CN 

CAF CLM 

CVJBM 

: cy 

CYN 

CBL 

CABCRS 

CABTNK 

CABSRM 

1.600 

-4.180 

-.06800 

.15610 .00170 

-.00400 

,16450 

-.04980 

.03800 

.00070 

-.00040 

.00190 

1 .600 

-2.160 

-.06600 

.15450 -.00090 

-.00230 

.08560 

-.02680 

.02020 

.00060 

-.00040 

.00160 

1 .600 

-1 .130 

-.06500 

.15370 -.00280 

-.00140 

.04550 

-.01430 

,01060 

.00040 

- . 00020 

.00150 

1 .600 

-.150 

-.06400 

,13260 -,00360 

-.00020 

.00340 

-.00100 

.00060 

.00000 

-.00050 

.00160 

1.600 

.860 

-.06600 

.15250 -.00290 

.00050 

-.03700 

.01180 

-.00910 

-.00050 

- .00050 

.00150 

1 . 600 

1.870 

-.06500 

.15310 -.00330 

.00140 

-.06010 

.02530 

-.01840 

-.00020 

-.00040 

.00140 

1 .600 

3.880 

-.06700 

.15330 , -.00190 

.00270 

' -.15580 

.04710 

-.03540 

.00000 

-.00050 . 

.001 80 

i . 600 

3.900 

-.07100 

i 15360 .00110 

,00400 

-.23970 

• .07260 

-.05370 

.00070 

- .00030 

,00230 


gradient 

. 000 1 2 

-.00036 -.00046 

.00065 

— * 04Q06 

.01224 

-.00923 

-.00013 

- .00002 

-.00002 



CATE *3 OCT T3 


TABULATED SOURCE 

DATA, ARC 97 

-616 
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AMES 

97-616 IA2 

01 TO SI M=1 

.4 SOLID 

SRM PLUME 


<RBJ530> ( 23 JAN 

73 ) 


REFERENCE DATA 







PARAMETRIC 

DATA . 


SREF = 

3133.9990 SQ 

.FT* XMRP = 

* 66.4167 FT. 




BETA s 

.999 

ELEVON - 

10.900 

LREF s 

39,6990 FT 

. YMRP = 

.0990 FT. 




AILRCN - 

.900 

RUDDER - 

10,909 

OREF = 

73.5999 FT 

2MRP = 

4.9999 FT. 




PLUMES = 

. 900 



SCALE = 

.9190 

* 












RUN NO. 

500/ 9 

RN/L = 

2.54 GRADIENT INTERVAL =' -5- 

,09/ 5.90 




MACH 

ALPHA 

CN 

CAF 

CLM 

CVSM 

CY 

CYN 

CEL 

CABCRB 

cabtnk 

CABSRM- 

1.699 

-3.949 

-.29099 

.16739 

-.91500 

-.90499 

.91379 

• —.01429 

.03890 

.90909 

.00940 

.00140 

1 .630 

-1 .999 

-.14199 

1 5890 

.09369 

-.99409 

.01120 

-.91189 

.00660 

-.99069 

.09020 

.90069 

1.699 

-.979 

-.10199 

.15589 

-.00139 

- . 99299 

.912^0 

-.91229 

,.99600 

-.99979 

.00019 

.00069 

i . coo 

.929 . 

-.96199 ’ 

.15230 

-.09689 

-.00029 

.01240 

-.91210 

.00600 

-.99079 

-.00039 

.90979 

1 .600 

1 . 983 

-.02999 

.14949 

-.91289 

. .99239 

.91230 

-.01199 

.00599 

-.99979 

-.009/0 

. 00989 

1.639 

2.089 

.02299 

.14740 

-.01089 

.99459 

.91199 

-.91149 

.99559 

-.90079 

-.30130 

.39199 

1. 699 

4.969 

.19599 

.14269 

-.03869 

.09969 

..09999 

-.99999 

.09440 

-.99069 

-. 002/3 

.99379 

1.699 

6.973 

.19199 

.14729 

-.06969 

.01429 

.09679 

-.99849 

.99409 

,99180 

-.00270 

.00110 

1.699 

8.969 

..27299 

,14299 

-.06729 

.91639 

• 99299 

- 4 99799 

.93360 

.99159 

-.00310 

.00040 

1.690 

19.969 

.35199 

.13989 

-.96890 

.91779 

.99169 

— • 00829 

.99330 

-.99939 

- .99399 

-.30969 


GRADIENT 

..03949 

.99395 

-.00364 

.99169 

-.09047 

.93952 

-.99942 

-.90996 

-.09936 

-.99995 





AMES 97-616 IA2 

Ol TO SI 

M*1 .4 SCUD 

SRM PLUME 


(RBJ549) < 23 JAN 

73 ) 


REFERENCE DATA 






PARAf/ETRIC 

DATA 


srgf = 

3153.0003 SO. 

FT. XMRF 

” 86.4167 FT. 




ALPHA s 

.990 

ELEVON 5 

19.999 

LREF = 

30,8099 FT. 

YMRP 

3= .0090 FT. 




AILRCN = 

.,990 

RUDDER - 

10.090 

BREF = 

73.5909 FT. 

ZMRP 

- 4.0909 FT. 




PLUMES =s 

.099 



SCALE " 

.0199 












RUN NO. 309/ 9 RN/L = 

2.53 GRADIENT INTERVAL = -5, 

,99/ 5.09 




mach 

BETA 

CN 

CAF CLM 

cvbm 

CY 

CYN 

C8L 

CABCR3 

CABTNX 

CAD SRM 

1 .,609 

-4.150 

-.96299 

.15699 -.99630 

-.99289 

.17749 

-..96390 

.94399 

.99969 

-.90259 

.09159 

1.600 

-2.169 

-.06400 

.15470 -.00440 

-.99169 

.99890 

-.04910 

.92599 

.00099 

-.09299 

.99119 

1.603 

-1 .160 

- . 96309 

.15359 -.09479 

-.99999 

.93710 

-.02799 

.91639 

-.90929 

-.00190 

.99039 

1.600 

- .130 

-.96209 

.15359 -.00639 

,99000 

.91530 

-.01299 

.00660 

-.90989 

-.00219 

*99950 

1.600 

.870 

-.96299 

.15350 -.00699 

.00969 

-.92770 

.09979 

-.00319 

-.99119 

- .90230 

.00949 

1.603 

1.089 

-.06409 

.15450 -.00699 

.09169 

-.96910 

.01349 

-.01230 

-.99969 

-.99239 

.90039 

1 . 600 

3.899 

-.06100 

.15429 -.00999 

.99349 

-.14890 

.03739 

-.93950 

-.09940 

-.99239 

.00059 

1 .600 

3.019 

-.06000 

.15459 -.91539 

.99569 

-.23 1 50 

.96319 

-.04859 

-.90020 

.99290 

.90110 


GRADIENT 

.00012 

-.00018 -.90945 

,99977 

-.04079 

.91276 

-.00931 

-.90914 

-.00091 

-.99914 
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AMES 

97-616 IA2 

01 TO SI 

SOLID 

SRM FLUME 


(RBJ541) < 23 JAN 

73 ) 


REFERENCE DATA 







PARAMETRIC 

DATA 


SRFF = 

3135.0000 SQ, 

.FT. XMRP ' = 

8.6,4167 FT. 




BETA = 

.000 

ELEVEN a 

.000 

LREF = 

50.6000 FT. 

. YMRP = 

,0000 FT. 




AILRCN a 

.000 

RUDDER = 

.000 

DREF - 

73.5000 FT < 

. 2MRP = 

4,0000 FT. 




FLUMES = 

, OLIO 



SCALE. = 

.0190 













RUN NO. 

591/ 0 

RN/L = 

2.33 GRADIENT INTERVAL = -5. 

,09/ 5.00 




• MACH 

ALPHA 

CN 

CAF 

CLM 

CVJBM 

CY 

CYN 

CEL 

CABCR8 

CABTNK 

CA3SRM 

1.600 

-3.940 

-.18400 

.15210 

-.05820 

.00340 

-.00050 

.00030 

.00020 

-.00720 

-.01280 

-.00210 

1 .GOO 

-1.910 . 

-.12300 

.14640 

-.03430 

.00060 

.00150 

.00180 

-.00040 

-.00610 

-.01690 

-.00310 

I „ 600 

— .950 

-.09600 

.14380 

-.02120 

.00060 

.00100 

.00190 

-.00080 

-.00820 

-.01820 

-.00340 

1 . 600 

.030 

-.06100 

.14120 

-.01310 

.00080 

■ .00060 

,00150 

-.00020 

-.00800 

-.01850 

-.00330 

1 . GOO 

1.060 

-.02500 

.13860 

-.01160 

.00210 

.00160 

.00110 

,00000 

-.00790 

-.01879 

-.00340 

1 . GOO 

2.060 

.01200 

.13610 

-.01370 

.00370 

.00060 

.00150 

-.00010 

-.00790 

-.01870 

-.00340 

1.609 

4 „ 060 

.09300 

.13140 

-.02910 

.00610 

-.00140 

.00180 

-.00079 

-.00770 

-.01950 

-.00350 

1 .600 

6.110 

.15700 

.12080 

-.02390 

. 00920 

-.00480 

- .00370 

.00020 

— . G07G0 

-.02000 

-.00310 

1*600 

8.110 

.22500 

.12500 

-.01450 

.01010 

-.00550 

.00380 

-.00070 

-.00840 

-.02050 

—.00390 

1 .600 

10.080 

.29500 

.12160 

-.00500 

.01070 

-.00910 

.00330 

-.00070 

-.00910 

- .02090 

-.00430 


GRADIENT 

.03453 

.00259 

.00398 

.00062 

-.00011 

.0001 1 

-.00005 

-.00003 

-.00074 

-.00015 


AMES 97-616 IA2 Ot TO SI M=1.6 SOLID SRM PLUME (RBJ542) ( 23 JAN 73 > 



REFERENCE DATA 






PARAMETRIC 

DATA 


S REF = 

3153.0000 SQ. 

FT. XMRP 

= 86.4167 FT. 




ALPHA =5 

.000 

ELEVCN = 

.000 

LREF = 

50.8000 FT. 

YMRP 

a .0000 FT. 




A ILRCN = 

,000 

RLCCER " 

.009 

GREF = 

T3.5D9D FT. 

2 MRP 

= 4.0009 FT. 




PLUMES a 

.000 



SCALE = 

.0190 












. RUN NO. 592/ 0 RN/L = 

2.51 GRADIENT INTERVAL = -5. 

00/ 5.00 




MACH 

BETA , 

CN 

CAF CLM 

CWBM 

CY 

CYN 

COL 

CABCRE5 

CA0TNK 

CASSRM 

1.600 

-4. 180 

-.07100 

.14280 -.01000 

-.00150 

.13340 

-.03869 

.03400 

-.00630 

#-.01560 

-.00370 

1.600 

-2. ISO 

-.07100 

.14229 -.01130 

-.00040 

.06200 

-.01930 

.01710 

-.00700 

-.01620 

-.00370 

1 . GOO 

-1.140 

-.06600 

,14150 -.01620 

.00040 

.04250 

-.00970 

.00830 

-.00730 

-.01710 

-.00380 

1.600 

' -.150 

-.06500 

.14140 -.01490 

.00070 

.00350 

. OOOGO 

.00050 

- - 00800 

-.01790 

-.00340 

1 .600 

.eso 

-.06600 

.14140 -.01440 

.00110 

—.03430 

.01060 

-.00730 

-.00790 

-.01730 

-.00350 

1 . GOO 

1 .570 

- .06600 

.14120 -.01390 

.00160 

-.07220 

.02030 

-.01570 

-.00730 

-.01690 

-.00390 

1.600 

3.880 

-.06900 

.14130 -.01280 

.00280 

-.14620 ■ 

.03840 

-.03120 

-.00710 

-.01610 

-.00360 

1 .600 

3.910 

-.06600 

.14050 -.02680 

.00310 

-.21070 

.05360 

-.03950 

-.00600 

- . 00999 

-.00270 


GRADIENT . 

.00043 

-.00019 -.00035 

.00052 

-.03787 

.00962 

-.00808 

-.00010 

-.00009 

.00001 


NASA-MSFC-MAF 



